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UNDERGROUND INJECTTON CONTROL CIASS IIT AREA PERMIT

Permit Number: MI-133-3G-A002

Project Name : Hersev Potash Project

Pursuant to the provisions of the Safe Drinking Water Act, as amended
(42 U.S5.C. 300f et seq., commonly known as the SDWA) and implementing
regulations promulgated by the United States Envircrmental Protection Agency
(USEPA) at Parts 124, 144, 146 and 147 of Title 40 of the Code of Federal
Regulations (CFR), Kalium Chemicals, Ltd. of Rolling Meadows, Illinois is
authorized to operate six existing and two proposed solution mining injection

‘'wells located in Michigan, Oscecla County, in a permit area limited to that

described in Part ITI(D) of this permit. Injection shall be limited to the
A-1 Evaporite between 7479 and 7896 feet, upon the express condition that the
permittee meet the restrictions set forth herein. The names and locations of
wells authorized under this permit and a map of the permit area are provided
in Part ITI(D) of this permit. Injection shall not commence into any newly
drilled or canverted well until the operator has received authorization in
accordance with Part I(E)(11) of this permit. Additional injection wells may
be constructed and operated within the permit area provided that the permittee
notifies the Director prior to construction and all permit requirements are
met.

All references to 40 Code of Federal Regulations are to all regulations
that are in effect on the date that this permit is effective.

This pernit shall becone effective on MAY 15§ 1992 and ‘shall
remain in full force and effect during the operating life of the field, unless
this permit is otherwise revcked, terminated, modified or reissued pursuant to
40 CFR 144.39, 144.40 and 144.41. This permit shall also remain in effect
upon delegation of primary enforcement responsibility to the State of Michigan
unless that State chooses to adopt this permit as a State permit. This permit
will be reviewed at least every five (5) years from the effective date
specified above.

U] rae
Signed and dated: // 5/£99 L

C‘,wu /,)f; ?;zwym

Dale 5. Bryson
bDirector, Water Division

Printed on Recycled Paper
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PART I

GENERAL PERMIT COMPLIANCE

EFTECT OF PERMIT

The permittee is allowed to engage in underground imjection in
accordance with the corditions of this permit. The underground
injection activity, cotherwise authcorized by this permit or rule,
shall not allow the movement of fluid containing any contaminant
into underground sources of drinking water, if the presence of that
contaminant may cause a violation of any Primary Drinking Water
Regulation found in 40 CFR Part 142 or may otherwise adversely
affect the health of persons. 2any undergrourd injection activity
not specifically authorized in this permit or otherwise authorized
by permit or rule is prohibited. Issuance of this permit does not
convey property rights of any sort or any exclusive pr1v1lege, ner
does it authorize any imjury to persons or property, any invasion
of other private rights, or any infringement of State or local law
or regulations. Compliance with the terms of this permit does not
constitute a defense to any action brought under Section 1431 of the
Safe Drinking Water Act (SDWA), or any other law governing protection
of public health or the envirorment.

FPERMIT ACTICNS

This permit may be modified, revoked and reissued, or terminated
for cause as specified in 40 CFR 144.39, 144.40, and 144.41.

The filing of a request for a permit modification, revocation and
reissuance, termination, or the notification of planned changes

or anticipated noncompliance on the part of the permittee does not
stay the applicability or enforceability of any permit condition.

SEVERABILITY

The provisions of this permit are severable, and if any provision of
this permit or the application of any provision of this permit to
any circumstance is held invalid, the application of such provision
to other ciramstances and the remainder of this permit shall not be
affected therehy.

CONFIDENTIATITY

In accordance with 40 CFR Part 2 ard Section 144.5, any information
submitted to the USEPA pursuant to this permit may be claimed as
confidential by the submitter. Any such claim must be asserted at the
time of submission by stamping the words "confidential business

information" on each page containing such information.
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If no claim is made at the time of submission, USEPA may make the
information available to the public without further notice. If a
claim is asserted, the validity of the claim will be assessed in
accordance with the procedures in 40 CFR Part 2 (Public Information).
Claims of confidentiality for the following information will be
denied:

(1) The name and address ofthepemvittee: and,

(2) Information which deals with the existence, absence or
level of contaminants in drinking water.

- DUTIES AND REQUIREMENTS

1. Duty to Comply — The permittee shall comply with all conditions
of this permit, except to the extent and for the duration such
noncampliance is authorized by an emergency permit pursuant
to 40 CFR 144.34. Any permit noncampliance constitutes
a violation of the SIMA and is grounds for enforcement action,
permit termination, revocation and reissuance or modification.

2. Penalties for Violations of Permit Conditions - Any person
who operates these wells in viclation of permit conditions
is subject to civil penalties, fines, and other enforcement
action under the SIWA and may be subject to such actions
urder the Resource Conservation and Recovery Act. Any person
who willfully violates a permit cordition may be subject to
criminal prosecution.

3. Continuation of Expiring Permits

(2a) Duty to Reapply. If the permittee wishes to continue an
activity regulated by this permit after the expiration date of
this permit, the permittee must submit a complete applicaticon
for a new permit at least 180 days before this permit expires.

(b) Pexmit Extensions. The corditions of an e:q:u_red permit may
contimie in force in accordance with 5 U.S.C. 558 (c) and 40
CFR 144.37.

(¢) Effect. Permits contimed under 5 U.S.C. 558 (¢) and 40 CFR
144.37 remain fully effective and enforceable. :

(d) Enforcement. When the permittee is not in campliance with the
conditions of the expiring or expired permit the Director may
choose to do any or all of the following:

(i) Initiate enforcement action based upon the permit which
has been continued;
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(ii) Issue a notice of intent to deny the new permit. If
the permit is denied, the owner or operator would then
be required to cease the activities authorized by the
continued permit or be subject to enforcement action
for operation without a permit;

(iii) 1Issue a new permit under 40 CFR Part 124 with
appropriate conditions; or

(iv) Take other actions authorized by Underground Injection
Control regulations.

(e) State Continuation - A USEPA permit does not continue in
force beyorxd its expiration date under Federal law if at that
time a State has primary enforcement responsibility under the
SDWA. A State authorized to administer the UIC program may
contimie either USEPA or State-issued permits until the
effective date of the new permits, if State law allows.
Otherwise, the facility or activity is operating without a
permit from the time of expiration of the old permit to the
effective date of the State-issued new permit. Furthermore,
if the State does not continue the USEPA permit upon
abtaining primary enforcement responsibility, the penmttee
must obtain a new State permit or be authorized to inject by
State rule or he will be imjecting without authorization.

Need to Halt or Reduce Activity not a Defense - It shall not
be a defense for a permittee in an enforcement action to
state that it would have been necessary to halt or reduce the
permitted activity in order to maintain compliance with the
conditions of this permit.

Duty to Mitigate - The permittee shall take all reascnable
steps to minimize or correct any adverse impact on the
enviromment resulting from noncampliance with this permit.

Proper Operation and Maintenance - The permittee shall at all
times properly cperate and maintain all facilities and systems
of treatment and control (and related appurtenances) which are
installed or used by the permittee to achieve compliance with
the conditions of this permit. Proper operation and maintenance
includes effective performance, adequate funding, adequate
operator staffing and trainirg, and adequate laboratory and
process controls, including appropriate quality assurance
procedures. This provision requires the operation of back-up or
auxiliary facilities or similar systems only when necessary to
achieve campliance with the conditions of the permit.
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7. Duty to Provide Information — The permittee shall furnish to
the Director, within thirty (30) days, any information which
the Director may request to determine whether cause exists
for modifying, revoking and reissuing, or temminating this
permit, or to determine campliance with this permit. The
permittee shall also furnish to the Director, upon request,

- copies of records required by this permit to be retained.

8. Inspection and Entry -~ The permittee shall allow the Director,
or an authorized representative, upon the presentation of
credentials and other docauments as may be required by law to:

(a) Enter upon the permittee's premises where a regulated
facility or activity is located or corducted, or where
records are kept under the conditions of this permit;

(b) Have access to and copy, at reasonable times, any records
that mist be retained under the corditions of this permit;

(¢} Inspect at reasonable times any facilities, eguipment
(including monitoring equipment), practices, or coperations
requlated or required under this permit; and

(d} Sample or monitor at reasonable times, for the purposes of
assuring permit compliance or as otherwise authorized by the
SIMA, any substances or parameters at any facilities, eguipment
or operations regulated or required wuder this permit.

9. Records

(a) The permittee shall retain records of all monitoring in-
formation, including all calibration and maintenance records
and all original strip chart recordings for continucus
monitoring instrumentation, and copies of all records required
by this permit, for a period of at least three (3) years from
the date of the sample, measurement or report. The permittee
shall also maintain records of all data required to complete
this permit applicaticn and any supplemental information
submitted under 40 CFR 144.27, 144.28 and 144.31. These
periods may be extended by request of the Director at any time
by written notice to the permittee.

(b} The permittee shall retain records concerning the nature
and composition of all injected fluids until three (3) years
after the campletion of plugging and abandorment of the
last cperating injection well covered under this permit.
Such plugging and abandorment shall be conducted in accor-
dance with the plugging and abandorment plan, contained
in Part IIT(B) of this permit. The owner or cperator shall
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contimie to retain the records atter the three (3) year
retention pericd unless he delivers the records to the

Regional Administrator or cbtains written approval from the

Regional Administrator to discard the records.
{c) Records of monitoring information shall include:

(i) The date, exact place, ard the time of sampling
Or measuremerts;

(ii) The individual (s) who performed the sampling
or measurenments;

(iii) A precise description of both sampling
methedology and the handling of samples;

{iv) The date(s) analyses were performed;
(v) The individual(s) who performed the analyses;
(vi) The analytical techniques or methcds used; ard,
(vil) The results of such analyses.
10. Notification Recquirements

(a) Planned Changes - The permittee shall notify and cbtain
the Director's approval at least thirty (30) days prior
to any plarned physical alterations or additions to the
permitted facility, or changes in the injection fluids.
Within ten (10) days prior to injection, an analysis of
new injection fluids shall be submitted to the Director
in accordance with Parts II(B) (2) and II(B)(3) of this
permit.

(b) Anticipated Noncompliance — The permittee shall give at
least thirty (30) days advance notice to the Director for
his/her approval of any plarmed charges in the permitted
facility or activity which may result in noncompliance
with permit requirements.

() Transfer of Permits - This permit is not transferrable
to any person except after notice is sent to the
Director at least thirty (30) days prior to transfer
arnd the requirements of 40 CFR §144.38 have been met.
The Director may require modification or revecation of
the permit to change the name of the permittee and
incorporate such other requirements as may be necessary
under the SIWA.
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(d) Compliance Schedules — Reports of campliance or non-
campliance with, or any progress reports on, interim
and final requirements contained in any compliance
schedule of this permit shall be submitted to the

Director no later than thirty (30) days following each
schedule date.

(e) Twenty-Four (24) Hour Reporting

(i) The permittee shall report to the Director any
noncampliance which may endanger health or the
envirorment. This information shall be provided
orally within twenty-four (24) hour from the time
the permittee becomes aware of the circumstances, and
shall include the following information:

(a) Any monitoring or other information which
indicates that any contaminant may cause
an endangerment to an undergrournd source
of drinking water; or,

(b) Any noncampliance with a permit condition
or malfunction of the injection system
which may cause fluid migration into or
between underground sources of drinking
water.

{ii) A written submission shall also be provided as
soon as possible but no later than five (5) days
from the time the permittee becomes aware of the
circumstances. The written submission shall
contain a description of the moncompliance and
its cause; the period of noncampliance, including
exact dates ard times, and if the noncompliance
has not been corrected, the anticipated time it
is expected to continue; and steps taken or planned
to reduce, eliminate, and prevent recurrence of the
noncompl iance:

(£) Other Norcompliance - All other instances of noncompliance
shall also be reported by the permittee in accordance with
Part I(E)(10)(e) (1) ard (ii) of this permit.

{(g) Other Information — If or when the permittee becomes aware
that the permittee failed to sulmit any relevant facts in the
permit application, or submitted incorrect information in a
permit application or in any report to the Director, the
permittee shall promptly submit such facts or corrected
information in accordance with 40 CFR 144.51 (1) (8).
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(h) Report on Permit Review — Within thirty (30) days of
receipt of the final issued permit, the permittee shall
reporttotheDirectorthatthepemitteehasreadand
is personally familiar with all terms and cond:LtJ.ons of
this permit.

Commencing Irmjection - The permittee shall not commence
injection into any newly drilled or converted well until:

(a) Formation data and imjection fluid analysis have been
submitted in accordance with Part II(A) (5) and IT(B) (2),
respectively;

(b)Y A report on any logs and tests required under Part
IT(a) (4) of this permit has been submitted.

(c) Mechanical integrity of the well has been demcnstrated
in accordance with Part I(E) (19);

(d) Any required corrective action has been performed in
accordance with Parts I(E) (18) and ITI(C); ard

(e} Construction is coamplete and the permittee has submitted
to the Director, by certified mail with return receipt
, a notice of campletion of construction using
EPA Form 7520-10, a plugging and abandorment plan, a copy
of the State permit and either:

(1) The Director has inspected or ctherwise reviewed
the new injection well and finds it is in compliance
with the conditions of the permit; or,

(ii) The permittee has not received, within thirteen (13)
days of the date of the Director's receipt of the
report required above, notice from the Director of
his or her intent to mspect or otherwise review
the new injection well, in which case prior
inspection or review is waived and the permittee
may camence injection.

Signatory Recuirements - All reports or other information
requested by the Director shall be signed and certified
according to 40 CFR 144.32.

Notice of Plugging and Abandorment - The permittee shall notify
the Director at least forty-five (45) working days before
conversion or abandorment of any injection well covered under
this permit.
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Plugging and Abandorment. The permittee shall plug and abandon any
well covered under this permit consistent with 40 CFR 146.10, as
provided for in the plugging and abandorment plan contained in Part
III(B) of this permit. Within sixty (60) working days after plugging
a well, ar at the time of the next quarterly report (whichever is
shorter), the permittee shall submit a report to the Director. The
report shall be certified as accurate by the person who performed the
plugging operation, and shall consist of either:

(a) A statement that the well was plugged in accordance with the plan
previcusly submitted to the Director; or

(b) If the actual plugging differed from the approved plan, a
statement defining the actual plugging and explaining why the
Director should approve such deviation. Any deviation from a
previcusly approved plan which may endanger underground sources of
drinking water is cause for the Director to require the cperator
to replug the well.

Inactive Wells. After cessation of inmjection for two (2) years the
permittee shall plug and abandon a well in accordance with the plan and
40 CFR 144.52 (a)(6) unless the permittee has:

(a) Provided notice to the Director; ard

(P) Described actions or procedures, which are deemed satisfactory by
the Director, that the permittee will take to ensure that the well
will not endanger urderground sources of drinking water during the
period of temporary abandorment. These actions and procedures
shall include campliance with the technical requirements
applicable to active injection wells unless waived, in writing, by
the Director. :

Financial Responsibility = The permittee shall maintain financial
responsibility ard rescurces to plug and abarndon the underground
imjection wells in accordance with 40 CFR 144.52(a) (7) as provided in
Attachment R of the administrative record corresponding to this permit
action which is hereby incorporated by reference as if it appeared
fully set forth herein. The permittee shall not substitute an
alternative demonstration of financial responsibility from that which
the Director has approved, unless the permittee has previously
submitted evidence of that alternative demonstration to the

. Director and the Director has notified the permittee in writing

that the alternmative demonstration of financial responsibility is
acceptable. The financial responsibility mechanism shall be
updated periodically, upon request of the Director, except when
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Financial Statement Coverage is used as the financial mechanism;
this coverage must be updated on an anmial basis. If additional
wells are to be constructed under the corditions of this permit,
the permittee shall increase the amount of financial assurance
prior to beginning construction, to cover the additicnal cost of
plugging and abandorment.

Insolvency

(a) In the event of the banknuptcy of the trustee or
issuing institution of the financial mechanism,
or a suspensicn or revocation of the authority of
the trustee institution to act as trustee or the
institution issuing the financial mechanism to
issue such an instrument, the permittee must submit
an alternative demonstration of financial responsibility
acceptable to the Director within sixty (60) days
after such event. Failure to do so will result in the
termination of this permit pursuant to 40 CFR
144.40(a) (1).

(b) 2An owner or operator must also notify the Director by
certified mail of the cammencement of voluntary or
involuntary proceedings under Title 11 (Bankruptcy),
U.S. Code, naming the owner or coperator as debtor,
within ten (10) business days after the cammencement of
the proceeding. A guarantor of a corporate guarantee
mist make such a notification if he or she is named as
debtor, as required under the terms of the guarantee.

Corrective Action

The permittee shall shut-in injection wells whenever the

permittee or USEPA determines that operation thereof may be

causing upward fluid migration through the well bore of any
improperly plugged or unplugged well in the area of review and
shall take such steps as the permittee can to properly plug the
offending well(s). Any operation of wells which may cause upward
fluid migration from an improperly plugged or unplugged well will
be considered a viclation of this permit. If the permittee or
USEPA determines that a permitted well is not in compliance with 40
CFR 146.8, the permittee will immediately shut-in the well until
such time as appropriate repairs can be effected and written
approval to resume injection is given by the Director. In additicn
the permittee shall not commence injection under this permit until
any and all corrective action has been taken in accordance with any
plan contained in Part ITI(C) of this permit and in accordance with
40 CFR 144.55.
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1%. Mechanical Inteqrity (MT) - The permittee must establish and
shall maintain mechanical integrity of any well covered under this
area permit in accordance with 40 CFR 146.8. The mechanical
integrity demonstration consists of two parts: Part I demon-
strates no significant leaks in the casing, tubing, or packer and
Part II demonstrates no significant fluid movement into an under-
ground source of drinking water (USDW) through vertical channels
adjacent to the wellbore. The permittee will be required to
demonstrate both parts of the mechanical integrity demonstra—
tion in accordance with Part I(E)(19) (a) ard (b) of this permit
ard thereafter once every sixty (60) months from the date of the
last approved demonstration. '

(a) Pursuant to 40 CFR 146.8(a) (1), the permittee shall, within
six (60) days of the permit's effective date, demonstrate
the first part of MI for all solution mining injection wells
which were not previously tested and approved by the EPA by
using the standard annulus pressure test or another approved
method.

(b) Pursuant to 40 CFR 146.8(a) (2), the permittee shall, within
five (5) months of the permit's effective date, demonstrate
the second part of MI for all existing wells which were not
previously tested and approved by the EPA by running a
noise, temperature or oxygen activation log. A descriptive
report interpreting the results of such logs and tests shall
be prepared by a knowledgeable log analyst ard submitted to
the Director. However, should the nature of the casing
preclude the use of a noise, temperature or oxygen activa-
tion log, then pursuant to 40 CFR 146.8(c) (3), cementing
records may be used to demonstrate the presence of adequate
cement to prevent fluid migration behind the outermost
casing and the wellbore.

(c) The permittee shall cause all gauges used in mechanical
integrity demonstrations to ke calilbrated to an accuracy of
not less than one-half percent (0.5%) of full scale. A
copy of the calibration certificate shall be submitted to
the Director or his/her representative at the time of
demonstration.

(d) The permittee shall cease injection in a well if a loss of
mechanical integrity occurs or is discovered during a test,
or a loss of mechanical integrity as defined by 40 CFR 146.8
becomes evident during operation. Operations shall not
resume until the Director gives approval to recommence.

(&) The permittee shall rnotify the Director of the loss of
mechanical integrity, in accordance with the reporting
procedures in Part I (E) (10) (e) and IT (B) (3) (b) of this
permit.

(f) The permittee shall report the results of a satisfactory
mechanical integrity demonstration as provided in Part IT
(B) (3) (b) of this permit.
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Restriction on Injected Substances. The permittee shall be
restricted to the imjection of those fluids listed on

Page A-2 of 2. No fluids other than those from socurces noted in
the administrative record and approved by the Director shall be
injected. The permittee shall sulkmnit, each year, a certified
statement attesting to compliance with this requirement.

Construction, Conversion, cperation and plugging abandorment
within the Permit Area - The permittee may construct, operate,
convert, or plug and abandon wells within the permit area,
provided that all permit conditions are met and:

{a) The permittee notifies the Director at such times as -
specified in the permit, ard,

(b} Any additicnal wells are:
(1) Described and identified by location;

(ii) Located within the same well field, facility
site, reservoir project, or similar unit in the
same State, and injecting in the same formation;
and,

(iii) Operated by the permittee.
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PART II

WELL SPECIFIC CONDITIONS FOR UNDERGROUND INJECTION CONTROL FERMITS

1.

Siting ~ Notwithstanding any cther provision of this permit,
injection wells shall inject only into a formation which

is separated from any USDW by a confining zone that is free

of known, cpen faults or fractures within the area of the review.

Casing and Cementing - Injection wells shall be cased and
cemented to prevent the movement of fluids into or between

underground scources of drinking water. The casing and cement
used in the construction of the wells shall be as contained

in Attachments I and M of the administrative record corresponding

to this permit action which are hereby incorporated by reference
as i1f they appeared fully set forth herein.

Wellhead Specificaticns - A female coupling and valve shall be
installed on each wellhead, to be used for nﬁepe.rﬁent injection
pressure readings.

Iogs and Tests - Upon approval by the Director of the surface
casing and cementation records for all newly drilled or

converted wells covered under this permit, any logs and

tests noted in Part III of this permit shall be performed,

uniess already provided. Prior to camencement of injection,

the permittee shall submit to the Director for approval a
descriptive report prepared by a knowledgeable log analyst
mterpretnxgtheresultsafthoselogsalﬁtests along with

the notice of completion required in Part I(E) (11} of this permit.

Formation Data - If not already provided, the permittee shall
determine or calculate the following information concerning
the injection formation and submit it to the Director for review
and approval, prior to cperation:

(a) Formation fluid pressure;

(k) Fracture pressure; and,

{c) Fhysical and chemical characteristics of the formaticn
fluids.
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6. FProhibition of Unauthorized Tnjection: Any underground injection,
except as authorized by permit or rule issued urnder the UIC
program, is prohibited. The constructicn, including drilling or
conversion, of any well required to have a permit is prohibited
until the permit has keen issued and is effective.

B. OPERATING, mm REPORTING REQUIREMENTS
1. Operating Requirements

Beginning on the effective date of this permit, the permittee isg
authorized to operate the injection wells, subject to the
limitations and monitoring requirements set forth herein. Except
during stimilation, imjection pressure at the wellhead shall not
exceed a maximum which shall be calculated so as to assure that the
pressure in the injection zone during injecticon deoes not initiate
new fractures or propagate existing fractures in the imjection
zone. In no case, shall injecticon pressure initiate fractures in
the confining zone or cause the movement of injection or formation
fluids into an undergrourd source of drinking water. The injection
pressure and injected fluid shall be limited and monitored as
specified in Parts I(E)(20) and ITI(A) of this permit.

2. Mopitoring Requirements

fa) Samples and measurements, taken for the purpose of
monitoring as required in Part IT(B) (3), shall be
representative of the monitored activity. Grab samples
shall be used to cbtain a represemntative sample of the
fluid to ke analyzed. Part IIT(A) cof this permit describes
the sampling location and required parameters for injection
fluid analysis. The permittee shall identify the types of
tests and methods used to generate the monitoring data.
The monitoring program shall conform to the one described
in Part III(A) of this permit.

(b) Analytical Methods - Monitoring of the nature of imjected
fluids shall comply with applicable analytical methods
cited and described in Table I of 40 CFR Section 136.3 or in
Appendix ITI of 40 CFR Part 261 or by other methods that
have besn approved by the Director.

(¢} Injection Fluid Analvsis - The nature of the inmjection
fluids shall ke monitored as specified in Part IIT(A) of
this permit. 2An initial analysis of the imjection fluid
is contained in Attachment H of the administrative
record correspording to this permit action which is
hereby incorporated by reference as if it appeared fully
set forth herein. Whenever the imjection fluid is medified
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to the extsnt that the anziysis reguired by 40 CFR 146.34(a) (7) (111)
is ircorrect or incomplete a new analysis shall be provided to the
Director at the time of the next quarteriy rgport. The Director may,
by written notice require the permitise to sample and analyze the
injection fluid at any time.

(d) Injection Pressure and Cumilative Volume - The injecticon pressure
shall ke menitorsd semi-monthly and shall be reported quarterly as

specified in Part ITI(A) of this permit. The injected and produced
fluid velumes shall ke monitored daily and shall ke reported
gquarteriy. All Class IIT wells may ke monitored on a field or
project basis rather than an individual well kasis by manifold
monitoring., Manifold monitcring may ke used in cases of facilities
consisting of more than cne injection well, cperating with a common
manifold. Separate monitoring systems for each well are not required
provided the owner/cperator demenstrates that manifeld is camparable
to irdividual well menitoring. 2All gauges used in monitoring shall
ke calibrated according to Part I(19)(c) of this permit.

3. Reporting Recuirements - Copies of the monitoring results and all
other reports shall be submitted to the Director at the fallowing
address:

U.S. Envirommental Protection Agency
Regicn V

77 W. Jackscon Blvd.

Chicage, Illinois 60604

Attn: UIC Section, Enforcement Unit
(WD~17J)

(&) Quarterlv Revorts - The permittee shall submit the results of the
injection fluid anzlyses specified in permit corditions in Part
(IT) (B) (2) (c) and in Attachment A, no later than the 10th day of
the month following the end of the reporting pericd. Monitorirg
results shall ke recorded on a form wiich has been signed ard
cartified according to 40 CER 144.32. Forms shall ke submitted
at the end of each quarter ard shall ke postmaxked no later than
the 10th day of the month following the reporting peried. For
all rew wells, the first report shall ke sent no later than the
10th day of the month following the quarter in which injectien
cammences, ard for existing wells, the first report shall ke sent
no later than the 10th day of the menth following the first
cuarter of the final issued permit. This report shall include
monthly average, maximm and minimm values for injection
pressure, injected and produced volumes ard also the SpElelC
gravity of the injected fluids.
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(b) Reports on Well Test, Workovers, and Plugging and Abandorment -
The applicant shall provide the Director with the followirng
reports and test results within sixty (60) days of campletion of
the activity:

(i) Mechanical integrity tests, except tests which the
' well fails in which case twenty-four (24) hour
reporting under Part I(10)(e) is applicable:;
(ii) ILogging or other test data:
(iii) well workovers (using EPA Form 7520-12); and

(iv) Plugging and abandorment.
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PART 11T
SPECTAL CONDITIONS

These special conditions include, lut are not limited to plans for
maintaining correct operations procedures, monitoring conditions and
reporting, as required by 40 CFR Parts 144 and 146. These plans are
described in detail in the permittee’s application for a permit, and the
permittee is required to adhere to these plans as approved by the Director,
as follows:

A. OCPERATING, MONITORING AND REPORTING REQUIREMENTS (ATTACHED)

B. PIIGGING AND ABRANDONMENT PIAN (ATTACHED)

C. CORRECTIVE ACTION PIAN (ATTACHED)

D. PERMITTED WELLS AND MAP OF PERMIT AREA (ATTACHED)
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OPERATING, MONITORTNG AND REPORTING S
MINTMUM MINIMUM
LIMITATTON MONTTORING RHD. REPORTING
REQUTRFEMENTS
Characteristic Fredg. Type
*Injection Pressure 1402 psig (MAXIMUM) semi-monthly quarterly
Cumilative Injected Volume daily quarterly
Cumulative Produced Volume daily quarterly
Specific Gravity monthly grab quarterly
*%Chemical Composition of Injected Fluid quarterly grab quarterly

SAMPIING IOCATION: The sampling location shall be at each injection pump
discharge before the manifold system.

*The limitation on wellhead pressure serves to prevent confining-formation
fracturing. This limitation was calculated using the following formula:
[{0.8 psi/ft - (0.433 psi/ft) (specific gravity)} x depth] - 14.7 psi}].

The maximm wellhead pressure is dependent upon depth ard specific gravity
of the injected fluid. The Salina Group at 5765 feet was used as the depth
and a specific gravity of 1.28 was used for the injected fluid.

**Chemical composition analysis shall include, but not be limited to, the
following: Sodium, Calcium, Barium, Magnesium, Total Iron, Chloride,
Sulfate, Carbonate, Bicarbonate, Sulfide, Total Dissolved Solids, pH,
Resistivity (chm-meters @ 75°F), and Specific Gravity.
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Caomosition of Injected Fluids

The injection fluids to the solution mining wells will consist of the following:

< low guality solutions from the solution mining operation
« fresh water irom water wells and site run-off from rainfall
= recycled solution from the refinery

« boiler biow down fluid

- tacility purge and flush water
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Plugging and Abandonment Cementing Data

1. The cavity shall be depressured until the well is completely dead.

2. Tubing will be run in and a bridge plug set at a point near the top of the injection
zone in the 7" casing (5765 ft).

3. The 7" casing will be cut with an explosive cutter at the base of the 9 5/8"
intermediate casing (5450 ft - top of cement) and removed.

4. Tubing wili be rerun and the first cement plug wili be set in the 7" casing above the
bridge piug from 5765 ft to 5450 .

5. The tubing will be pulled up through the cement and the top of the piug will be
tagged to verify its location.

6. Plugging of the 9 5/8" casing will continue using 50/560 Poz cement up to within
291 feet of surface in 600 foot increments.

7. A 60 sack plug of Class A cement will then be set from 291 feet to surface. The

g 5/8" steel casing will be cut off and capped 3' below surface.

umim
Set bridge plug at 5765' in 7" casing
Cut and remove top 5450' of 7" casing
1stplug  5765-5450' Class A 75 sacks
2nd plug  5450-291' 50/50 Poz 1700 sacks  600' increments
3rd plug  291-0' Class A 60 sacks
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P GTATES ENVIRONMENTAL PROTECTIC amu:v

wEPA

WASHINGTON, 0.C. 20460

PoJGGING AND ABANDONME,:.T PLAN
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WELL NAME & NUMBER, FIELD NAME. L_E

Hersey Potash Facility
Solution Mining Wells

ASENAME B NUMBER NAME, ADDRESS. & PHONEN

Kalium Chemicals,
Suite 100,
Rolling Meadows,

.The East Tower,

UMBER OF OWNER/OPERATOR

Ltd.

2550 Golf Rd
IL 60008-4051

Locate Well And Qutline Unit On
Section Plat — 640 Acres
N

44
I
Eain

BN
B
BR NI A

STATE COURTY
MI Osceola

STATE PERMIT NUMBER

BURFACE LOCATION DESCRIPTIDN

LOCATE WELL IN TWO DIRECTIONS FRORM REAREST LINES OF QUARTER SECTIDN AND DRILLING UNIT

O Individual Permit
J Rule
¥  Area Permit

Number of Wells
in Area Permn

11

Surface
Location ft. From (N/S) Line Of Quaner Section
And ft. From (E/ W} Line Of Quarter Section
TYPE OF AUTHORIZATION WELL O cClassi
ACTIVITY 0O Hazardous

0O Nonhazardous
O Class It
O Brine Disposal
0O Enhanced Recovery
0O Hydrocarbon Storage

b i1]
S U.S.EPA Permit Number MI-133 —3d‘—AO 02 g EI::: v
CASING/TUBING/CEMENT RECORO AFTER PLUGGING AND ABANDONMENT | 5f Comamt mias CEMENT
Site w (o) TEG/CEG Origmal 1:‘;’"“ C3G1 cs6 "":H"‘:“"‘*'" How Sueim | Sacks Camant Usod Type O The Ba Method
r : : ‘ . e Balance Met
3 3/8° 54 - 900 900 L7 1/2" 700 ite/CllassAn, Dump Bailer Method
9' 5/9 40 5450 54590 12 1/4" 1700 ite /Cll a @ AThe Two Plug Method
7 23~-29 7800 2350 g 1/2" 350 dte /Cl a s@AOther, Explain:
CEMENT TO PLUG AND ABANDON DATA: |Plug# 1 [Piug# 2 |Plug# 3 |Plug# Plug # Plug # Plug #
Size of Hole or Pipe in Which Plug Wili Be Placed (inches) T 9 5/8"19 5/8"
Calcuiated Top of Plug (ft.} 5450 291 0
Measured Top of Piug ift.)
Depth to Bottom of Plug (L) 5765 5450 291
Sacks of Cement to be Used h 1700 60
Slurey Volume to be Used (cu. fi) 81 2175 64
Siurry Weignt {ib./gst.} 15.6 14.5 15.6
Type of Cemant, Spacer or Other Materal Used ClassA|5 0/5 0 Clas S A
Type of Prefiush Usd Brine _Tler

DE

Plug 2 is continuous,
Esimtated cost/well

SCRIPTION OF PLUGGING PROCEDURE

placed in 600 foot increments bottom to top

$25,000

ESTIMATED COST OF PLUGGING AND ABANDONMENT

Cement &

Cast iron Bridge Plug

Logging s

Cement Retdiner

Rig or Puiling Unit s

Miscelianeous

CERTIFICATION

[ certify under the penalty of law that | have examined and am familiar with the infoermation submitted
in this document and all attachments and that. based on my inquiry of those individuals immediately
responsible for obtaining the information, | believe that the information Is true, accurate, and
complete. | am aware that there are significant penalties for submitting false information, including
the possibility of fine and imprisonment. (Ref.40 CFR 144.32)

NAME AND OGFFICIAL TITLE (FPlease rype or prini)
Don J. Purvis

PrciAant Momomroa-

SIGNATURE

O

DATE SIGNED

42/5/93
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ORIGINAL WELL CONSTRUCTION DURING OPERATION

Suriace

PLUGGING AND ABANDONMENT CONSTRUCTION

Surisce

Top Of
Csment 0 {ft.)

CEMENTED

To SyRFACE L1

Top Of
Cement & [ft.)

CEMENTED 7o

SuRFACE
¥

Top Of i, ()

Cement

Perforations:

: 4
Hole Siza 8 /2

{in.)

** Add Any Additionsi tnformation
* May Not Apply

Surface
Casing 00 (tt)

Usbw
Bese £7Z (11.)

¢ Intermediste
Casing 2_(ft.)

v Jof of NEo)

M TECTION TonNE

\ éooo ! MP
NG 1’./0)

CAVERN
" DEVE LOPME AT

THROVEGH CASNEG
PERFox 77005

Long String
Casing (822 _ {ft.)

* Depth £220_{#1.)

Top Plug Interval 1 c . e
L iit)te { AR LT

LT ’
29{ (1t

“1  Surtace

F Casing _%2 {ft.)
* USDW Base Plug
Interval

(ft.)ts {ft.) i ) S
T USDW Base £72 (#.)
#2 #2- |}
° |ntarmediste - 4 . .
Cut/Rip Point Plug TN . Iﬂlﬂr_ﬂedlats
Interval - Cut/thN/i
29 Lo SRS Demh_i-lﬂ.!
221 3022t - -
LEFT in HoLE

CEMENTFS 7D
SURFACE

* Intermediate

Casing 3450 [f1.)
Bottom Plug Depth * Long String :
L5014 10 5265 111 Cut/Rip Depth
SHL0 (1)
* Mechanical Plug
Depth 5262 (f1.]
Long Strin
Casing 7802 (1.

* Depth 8220 (4t.)

Froer#2 15 CONTINUOUS | PLACED

IN OO FT. JNCRENRIENTE
*v Add Any Additionst information
¢ May Not Apply

LIST OF ALL OPEN AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WiLL BE VARIED

Spocity Gpen Hole/Parforotiont/Veried Casing

From

To Formation Name
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QORRECTTVE ACTTON PIAN

No corrective action is required at this time



MI-133-3G-A002
Page D-1 of 1

Names and Location of Wells Authorized Under This Permit

Well Name Surface Location

Well #1041 SW/4-NW/4-NW/4 of Section 26-T17N-ROW
Well #1051 SW/4-NW/4-NW/4 of Section 26-T17N-R9W
Well #2031 W Line-NE/4-SW/4 of Section 26-T17N-ROW
Well #2061 N/2-SW/4 of Section 26-T17N-ROW

Well #1054 SW/4-NW/4-NW/4 of Section 26-T17N-ROW
Well #1013 SW/4-NW/4-NW/4 of Section 26-T17N-ROW
Well #1044 SW/4-NW/4-NW/4 of Section 26-T17N-ROW
Well #1031 NW/4-NW/4-SW/4 of Section 26-T17N-ROW
Well #1032 NW/4-SW/4-NW/4 of Section 26 TI7N-ROW
Well #1014 NW/4-SW/4-NW/4 of Section 26-T17N-ROW
Well #2032 SE/4-NW/4-SW/4 of Section 26-T17N-ROW
Well #2062 SE/4-NW/4-SW/4 of Section 26-T17N-ROW
Well #2081 SW/4-NW/4-SE/4 of Section 26-T17N-ROW
Well #2082 SW/4-NW/4-SE/4 of Section 26-T17N-ROW
Well #2041 SW/4-N'W/4-SE/4 of Section 26-T17N-ROW
Well #2042 SW/4-N'W/4-SE/4 of Section 26-T17N-ROW
Well #1061 NE/4-SE/4-NE/4 of Section 26-T17N-R9W
Well #1062 NW/4-SW/4-NW/4 of Section 26-T17N-ROW
Well #1021 SW/4-NW/4-NW/4 of Section 26-T17N-ROW
Well #1022 SW/4-NW/4-NW/4 of Section 26-T17N-ROW
Well #2071 SW/4-NE/4-SW/4 of Section 26-T17N-ROW
Well #2072 SW/4-NE/4-SW/4 of Section 26-T17N-ROW

The solution mining injection wells will be limited to the following area: The SE/4 of
Section 22, the S/2 of Section 23, the E/2 of Section 27, all Section 26, the NE/4 of
Section 34, the N/2 of Section 35, all in Township 17N, Range 9W.
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Names and Locations of Wells Authorized Under This Permit

Well Name

9.

10.

11.

. KCL 1011

. KCL 1012

KCL 1041

KCL 1042

. KCL 1051

KCL 1052
KCL 2031
KCL 2061
KCL 1054
KCL 1013

KCL 1044

Surface Location

SE/4-NW/4-NW/4 of section 26-T17N-ROW
SE/4-NW/4-NW/4 of section 26-T17N-ROW
SW/4-NW/4-NW/4 of section 26-T17N-ROW
SW/4-NW/4-NW/4 of section 26-T17N-ROW
SW/4-NW/4-NW/4 of section 26-T17N-ROW
SW/4-NW/4-NW/4 of section 26-T17N-ROW
W Line-NE/4-SW/4 of section 26-T17N-ROW
N/2-SW/4 of section 26-T17N-ROW
SW/4A-NW/4-NW/4 of section 26-T17N-ROW
SW/A-NW/4-NW/4 of section 26-T17N-ROW

SW/4-NW/4-NW/4 of section 26-T17N-RSW

The solution mining injection wells will be limited to the following area:

The SE/4 of Section 22, the S/2 of Section 23, the E/2 of Section 27, all Section 26, the
NE/4 of Section 34, the N/2 of Section 35, all in Township 17W, Range 9W.
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PART T

GENERAL PERMIT COMPLIANCE

EFFECT OF PERMIT

The permittee is allowed to engage in urderground injection in
accordance with the conditions of this permit. The underground
injecticn activity, ctherwise authorized by this permit or rule,
shall not allow the movement of fluid containing any contaminant
into underground sources of drinking water, if the presence of that
contaminant may cause a violation of any Primary Drinking Water
Regulation found in 40 CFR Part 142 or may otherwise adversely
affect the health of persons. 2ny underground injection activity
not specifically authorized in this permit or cotherwise authorized
by permit or rule is prohibited. Issuance of this permit does not
convey property rights of any sort or any exclusive privilege; nor
does it authorize any injury to persons or property, any invasion
of other private rights, or any infringement of State or local law
or regulations. Compliance with the terms of this permit does not
constitute a defense to any action brought under Section 1431 of the
Safe Drinking Water Act (SDWA), or any other law governing protection
of public health or the erwvirorment.

PERMIT ACTICNS

This permit may be modified, revoked and reissued, or terminated
for cause as specified in 40 CFR 144.39, 144.40, and 144.41.

The filing of a request for a permit modification, revocation and
reissuance, termination, or the notification of planned changes

or anticipated noncompliance on the part of the permittee does not
stay the applicability or enforceability of any permit condition.

SEVERAEILITY

The provisions of this permit are severable, and if arny provision of
this permit or the application of any provision of this permit to
any circumstance is held inwvalid, the application of such provision
to other circumstances and the remainder of this permit shall not be
affected thereby.

CONFIDENTIALITY

In accordance with 40 CFR Part 2 and Section 144.5, any information
submitted to the USEPA pursuant to this permit may be claimed as
confidential by the submitter. Any such claim must be asserted at the
time of submission by stamping the words "confidential business
information" on each page corntaining such information.
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If no claim is made at the time of submission, USEPA may make the
information available to the public without further notice. If a
claim is asserted, the validity of the claim will be assessed in
accordance with the procedures in 40 CFR Part 2 (Public Information).
Claims of confidentiality for the following information will be
denied:

(1) The name and address of the permittee; and,

(2) Informaticn which deals with the existence, absence or
level of contaminants in drinking water.

DUTIES AND REQUIREMENTS

1. Duty to Comply - The permittee shall comply with all conditions
of this permit, except to the extent and for the duration such
noncompliance is authorized by an emergency permit pursuant
to 40 CFR 144.34. Any permit noncampliance constitutes
a violation of the SIMA and is grounds for enforcement action,
permit termination, revocation and reissuance or modification.

2. Penalties for Violations of Permit Conditions - Any person
who operates these wells in violation of permit conditions
is subject to civil penalties, fines, and cther enforcement
action under the SIMA and may be subject to such actions
under the Resource Conservation and Recovery Act. Any person
who willfully violates a permit condition may be subject to
criminal prosecution.

3. Continuation of Expiring Permits

(@) Duty to Reapply. If the permittee wishes to continue an
activity regulated by this permit after the expiration date of
this permit, the permittee must submit a complete applicaticn
for a new permit at least 180 days before this permit expires.

(b) Permit Extensions. The conditions of an exp:.red permit may
continue in force in accordance with 5 U.S.C. 558 (¢) and 40
CFR 144.37.

{c) Effect. Permits continued under 5 U.S.C. 558 (<) and 40 CFR
144.37 remain fully effective and enforceable.

(d) Enforcement. When the permittee is not in compliance with the
corditions of the expiring or expired permit the Director may
choocse to do any or all of the following:

(1) Initiate enforcement action based upon the permit which
has been continued;
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(ii) Issue a notice of intent to deny the new permit. If
the permit is denied, the ocwner or operator would then
be required to cease the activities authorized by the
contimed permit or be subject to enforcement action
for operation without a permit;

(iii) Issue a new permit under 40 CFR Part 124 with
appropriate corditions; or

(iv) Take other actions authorized by Underground Injection
Control regulations.

(e) State Continuation - A USEPA permit does not contime in
force beyond its expiration date under Federal law if at that
time a State has primary enforcement responsibility under the
SIWA. A State authorized to administer the UIC program may
contimue either USEPA or State-issued permits until the
effective date of the new permits, if State law allows.
Othexrwise, the facility or activity is operating without a
permit from the time of expiration of the old permit to the
effective date of the State—issued new permit. Furthermore,
if the State does not contimue the USEPA permit upon
obtaining primary enforcement responsibility, the pe.rm:.ttee
must cbtain a new State permit or be authorized to inject by
State rule or he will be injecting without authorization.

Need to Halt or Reduce Activity not a Defense - It shall not
be a defense for a permittee in an enforcement action to
state that it would have been necessary to halt or reduce the
permitted activity in order to maintain compliance with the
conditions of this permit.

Duty to Mitigate — The permittee shall take all reascnable
steps to minimize or correct any adverse impact on the
enviroment resulting from noncompliance with this permit.

Proper Operation and Maintenance — The permittee shall at all

times properly operate and maintain all facilities and systems
of treatment and control (and related appurtenances) which are
installed or used by the permittee to achieve compliance with
the corditions of this permit. Proper operation and maintenance
includes effective performance, adequate funding, adeguate
operator staffing and training, and adecuate laboratory and
process controls, including appropriate quality assurance
procedures. This provision requires the operation of back-up or
auxiliary facilities or similar systems only when necessary to
achieve compliance with the conditions of the permit.
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7. Duty to Provide Information - The permittee shall furnish to -
the Director, within thirty (30) days, any information which
the Director may request to determine whether cause exists
for modifying, revoking and reissuing, or terminating this
permit, or to determine compliance with this permit. The
permittee shall also furnish to the Director, upon request,
copies of records required by this permit to be retained.

8. Inspection and Fntry — The permittee shall allow the Director,
or an authorized representative, upon the presentation of
credentials and other documents as may be required by law to:

(a) Enter upon the permittee's premises where a regulated
facility or activity is located or conducted, or where
records are kept under the conditions of this permit;

(k) Have access to and copy, at reasonable times, any records
that must be retained under the conditions of this permit;

(c) Inspect at reascnable times any facilities, equipment
(including monitoring equipment), practices, or operations
regqulated or required under this permit; and

(d) Sample or monitor at reascnable times, for the purposes of
assuring permit compliance or as otherwise authorized by the
SDHA, any substances or parameters at any facilities, eguipment
or operations requlated or regquired under this permit.

9. Records

(a) The permittee shall retain records of all monitoring in-
formation, including all calibration and maintenance records
and all original strip chart recordings for conmtinuous
monitoring instrumentation, and copies of all records recquired
by this permit, for a period of at least three (3) years from
the date of the sample, measurement or report. The permittee
shall also maintain records of all data required to complete
this permit application and any supplemental information
submitted under 40 CFR 144.27, 144.28 and 144.31. These
periods may be extended by request of the Director at any time
by written notice to the permittee.

(k) The permittee shall retain records concerning the nature
and composition of all injected fluids until three (3) years
after the completion of plugging and abandorment of the
last operating injection well covered under this permit.
Such plugging and abandorment shall be conducted in accor-
dance with the plugging and abandorment plan, contained
in Part IITI(B) of this permit. The owner or operator shall
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continue to retain the records after the three (3) year
retention period unless he delivers the records to the
Regional Administrator or cbtains written approval from the
Regional Administrator to discard the records.
Records of monitoring information shall include:

(1) The date, exact place, and the time of sampling
or measurements;

(ii) The individual(s) who performed the sampling
or measurements;

(1ii) A precise description of both sampling
methodology and the handling of samples;

(iv) The date(s) analyses were performed;
(V) The individual (s) who performed the analyses:
(vi) The analytical techniques or methods used; ard,

(vii) The results of such analyses.

10. Notification Requirements

(a)

(®)

(<)

Planned Changes - The permittee shall notify and obtain
the Director's approval at least thirty (30) days prior
to any planned physical alterations or additions to the
permitted facility, or charnges in the injection fluids.
Within ten (10) days prior to injection, an analysis of
new injection fluids shall be submitted to the Director
in accordance with Parts II(B) (2) and II(B)(3) of this

permit.

Anticipated Noncompliance — The permittee shall give at

least thirty (30) days advance notice to the Director for

his/her approval of any planned changes in the permitted
facility or activity which may result in noncompliance
with permit requirements.

Transfer of Permits - This permit is not transferrable

to any person except after notice is sent to the

Director at least thirty (30) days prior to transfer

and the requirements of 40 CFR §144.38 have been met.

The Director may require modification or revocation of

the permit to change the name of the permittee and

incorporate such other requirements as may be necessary s
urder the SDWA.
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(d) Compliance Schedules — Reports of campliance or non-
campliance with, or any progress reports on, interim
and final requirements contained in any compliance
schedule of this permit shall be submitted to the

Director no later than thirty (30} days following each
schedule date.

(e} Twenty-Four (24) Hour Reporting

(1} The permittee shall report to the Director any
noncampl iance which may endanger health or the
envirorment. This information shall be provided
orally within twenty-four (24) hour from the time
the permittee becomes aware of the circumstances, and
ghall include the following information:

(a) Any monitoring or other information which
indicates that any contaminant may cause
an endarngerment to an undergrourd source
of drinking water; or,

(b) Any rmoncampliance with a permit cordition
or malfunction of the injection system
which may cause fluid migration into or
between underground sources of drinking
water.

(1i) A written submission shall also be provided as
soon as possible but no later than five (5) days
from the time the permittee becomes aware of the
circumstances. The written submission shall
contain a description of the noncompliance and
its cause; the period of noncompliance, including
exact dates and times, and if the noncompliance
has not been corrected, the anticipated time it
is expected to continue; and steps taken or planned
to reduce, eliminate, ard prevent recurrence of the
noncompliance:

(£) Other Noncompliance - All cother instances of noncompliance
shall also be reported by the permittee in accordance with
Part I(E)(10)(e) (1) and (ii) of this permit.

(g) Other Information - If or when the permittee beccmes aware
that the permittee failed to submit any relevant facts in the
permit application, or submitted incorrect information in a
permit application or in any report to the Director, the
permittee shall promptly submit such facts or corrected
information in accordance with 40 CFR 144.51 (1) (8).
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Report on Permit Review - Within thirty (30) days of
receipt of the final issued permit, the permittee shall
report to the Director that the permittee has read and
is personally familiar with all terms and conditions of
this permit.

Commencing Injection -~ The permittee shall not commence

injection into any newly drilled or converted well until:

(a)

()

()

(d)

(e)

Formation data and injection fluid analysis have been
submitted in accordance with Part II(A)(5) and II(B)(2),
respectively;

A report on any logs and tests required under Part
II(A) (4) of this permit has been submitted.

Mechanical integrity of the well has been demonstrated
in accordance with Part I(E) (19):

Any required corrective action has been performed in
accordance with Parts I(E) (18) and III(C); ard,

Construction is complete and the permittee has submitted
to the Director, by certified mail with return receipt
requested, a notice of completion of construction using
EPA Form 7520~10, a plugging and abandorment plan, a copy
of the State permit and either:

(1) The Director has inspected or otherwise reviewed
the new injection well and finds it is in compliance
with the conditions of the permit; or,

(ii) The permittee has not received, within thirteen (13)

days of the date of the Director's receipt of the
report required above, notice from the Director of
his or her intent to inspect or otherwise review
the new injection well, in which case prior
inspection or review is waived and the permittee
may commence injection. '

Signatory Reguirements - All reports or other information
requested by the Director shall be signed and certified
according to 40 CFR 144.32.

Notice of Plugging and Abandormment ~ The permittee shall notify
the Director at least forty-five (45) working days before
canversion or abandorment of any injection well covered under
this permit.
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Plugging and 2abandorment. The permittee shall plug and abandon any
well covered urder this permit consistent with 40 CFR 146.10, as
provided for in the plugging and abandonment plan contained in Part
ITI(B) of this permit. Within sixty (60) working days after plugging
a well, or at the time of the next quarterly report (whichever is
shorter), the permittee shall submit a report to the Director. The
report shall be certified as accurate by the person who performed the
plugging operation, ard shall consist of either:

(a) A statement that the well was plugged in accordance with the plan
previcusly submitted to the Director: or

(b) If the actual plugging differed fram the approved plan, a
statement defining the actual plugging and explaining why the
Director should approve such deviation. Any deviation from a
previously approved plan which may endanger underground sources of
drinking water is cause for the Director to require the operator
to replug the well.

Inactive Wells. After cessation of imjection for two (2) years the
permittee shall plug and abandon a well in accordance with the plan and
40 CFR 144.52 (a)(6) unless the permittee has:

(a) Provided notice to the Director; and

(b) Described actions or procedures, which are deemed satisfactory by
the Director, that the permittee will take to ensure that the well
will not endanger undergrourd sources of drinking water during the
period of temporary abandomment. These actions and procedures
shall include campliance with the technical requirements
applicable to active imjection wells unless waived, in writing, by
the Director.

Financial Responsibility - The permittee shall maintain financial
responsibility and resources to plug and abandon the urderground
injection wells in accordance with 40 CFR 144.52(a) (7) as provided in
Attachment R of the administrative record corresponding to this permit
action which is hereby incorporated by reference as if it appeared
fully set forth herein. The permittee shall not substitute an
alternative demonstration of financial responsibility from that which
the Director has approved, unless the permittee has previocusly
submitted evidence of that alternative demonstration to the _
Director ard the Director has notified the permittee in writing

" that the alternative demonstration of financial responsibility is

acceptable. The financial responsibility mechanism shall be
updated periodically, upon reguest of the Director, except when
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Financial Statement Coverage is used as the financial mechanism;
this coverage must be updated on an anmual basis. If additional
wells are to be constructed under the conditions of this permit,
the permittee shall increase the amount of financial assurance
prior to beginning construction, to cover the additional cost of
plugging and abardorment:.

Insolvency

(a) In the event of the bankruptcy of the trustee or
issuing institution of the financial mechanism,
or a suspension or revecation of the authority of
the trustee institution to act as trustee or the
institution issuing the financial mechanism to
issue such an instrument, the permittee must submit
an alternative demonstration of financial responsibility
acceptable to the Director within sixty (60) days
after such event. Fallure to do so will result in the
termination of this permit pursuant to 40 CFR
144 .40 (a) (1) .

(b) An owner or operator must also notify the Director by

certified mail of the commencement of voluntary or
involuntary proceedings under Title 11 (Bankruptcy),
U.S. Code, naming the owner or operator as debtor,
within ten (10) business days after the commencement of
the proceeding. A guarantor of a corporate guarantee
must make such a notification if he or she is named as
debtor, as required under the terms of the guarantee.

Corrective Action

The permittee shall shut-in injection wells whenever the

permittee or USEPA determines that operation thereof may be
causing upward fluid migration through the well kore of any
improperly plugged or unplugged well in the area of review and
shall take such steps as the permittee can to properly plug the
offerding well(s). Any operation of wells which may cause upward
fluid migration from an improperly plugged or unplugged well will
be considered a violation of this permit. If the permittee or
USEPA determines that a permitted well is not in compliance with 40
CFR 146.8, the permittee will immediately shut-in the well until
such time as appropriate repairs can be effected and written
approval to resume injection is given by the Director. In addition
the permittee shall not commence injection urder this permit until
arly and all corrective action has been taken in accordance with any
plan contained in Part III(C) of this permit and in accordance with
40 CFR 144.55.
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19. Mechanical Inteqrity (MI) - The permittee must establish and
shall maintain mechanical integrity of any well covered under this
area permit in accordance with 40 CFR 146.8. The mechanical
integrity demonstration consists of two parts: Part I demon—
strates no significant leaks in the casing, tubing, or packer and
Part II demonstrates no significant fluid movement into an under-
grourd source of drinking water (USDW) through vertical channels
adjacent to the wellbore. The permittee will be required to
denmonstrate both parts of the mechanical integrity demonstra-
tion in accordance with Part I(E)(19) (a) and (b) of this permit
and thereafter once every sixty (60) months from the date of the
last approved demonstration.

(a) Pursuant to 40 CFR 146.8(a) (1), the permittee shall, within
six (60) days of the permit's effective date, demonstrate
the first part of MI for all solution mining injection wells
which were not previously tested and approved by the EPA by
using the standard anmilus pressure test or ancther approved
method.

(b) Pursuant to 40 CFR 146.8(a) (2), the permittee shall, within
five (5) months of the permit's effective date, demonstrate
the second part of MI for all existing wells which were not
previcusly tested and approved by the EPA by rumning a
noise, temperature or oxygen activation log. A descriptive
report interpreting the results of such logs and tests shall
ke prepared by a knowledgeable log analyst and submitted to
the Director. However, should the nature of the casing
preclude the use of a noise, temperature or oxygen activa-
tion log, then pursuant to 40 CFR 146.8(c) (3), ceamenting
records may be used to demonstrate the presence of adegquate
cement to prevent fluid migration behind the outermost
casing and the wellbore.

(c) The permittee shall cause all gauges used in mechanical
integrity demonstrations to be calibrated to an accaracy of
not less than one-half percent (0.5%) of full scale. A
copy of the calibration certificate shall ke submitted to
the Director or his/her representative at the time of
demonstration.

(d) The permittee shall cease injection in a well if a loss of
mechanical integrity occurs or is discovered during a test,
or a loss of mechanical integrity as defined by 40 CFR 146.8
becomes evident during operation. Operations shall not
resume until the Director gives approval to recommence.

() The permittee shall notify the Director of the loss of
mechanical integrity, in accordance with the reporting
procedures in Part I (E) (10) (e) and IT (B) (3) (b) of this
permit.

() The permittee shall report the results of a satisfactory
mechanical integrity demonstration as provided in Part II
(B) (3) (b) of this permit.
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Restriction on Injected Substances. The permittee shall be
restricted to the injection of those fluids listed on

Page A-2 of 2. No fluids other than those from sources noted in
the administrative record and approved by the Director shall be
injected. The permittee shall submit, each year, a certified
statement attesting to compliance with this requirement.

Congtruction, Conversion, operation and plugging abandonment
within the Permit Area - The permittee may construct, operate,
convert, or plug and abandon wells within the permit area,
provided that all permit conditions are met and:

(a) The permittee notifies the Director at such times as
specified in the permit, and,

(b) Any additional wells are:
(1) Described and identified by location;

(1ii) Located within the same well field, facility
site, reservoir project, or similar unit in the
same State, and injecting in the same formation;
and,

(iii) Operated by the permittee.
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PART IT

WELL SPECIFIC CONDITIONS FOR UNDERGROUND INJECTION CONTROL PERMITS

CONSTRUCTTON REQUTREMENTS

1.

Siting - Notwithstanding any other provision of this permit,
injection wells shall inject only into a formation which

is separated from any USIW by a2 confining zone that is free

of known, cpen faults or fractures within the area of the review.

Casing and Cementing - Injection wells shall be cased and
cemented to prevent the movement of fluids into or between
undergrourd sources of drinking water. The casing and cement
used in the construction of the wells shall be as contained

-in Attachments L and M of the administrative record corresponding

to this permit action which are hereby incorporated by reference
as if they appeared fully set forth herein.

Wellhead Specifications - A female coupling and valve shall be
installed on each wellhead, to be used for 1n:1ependent injection

pressure readings.

Logs and Tests — Upon approval by the Director of the surface
casing and cementation records for all newly drilled or

corverted wells covered under this permit, any logs and

tests noted in Part IIT of this permit shall be performed,

unless already provided. Prior to commencement of injection,

the permittee shall submit to the Director for approval a
descriptive report prepared by a knowledgeable log analyst
interpreting the results of those logsa.ndtests along with

the notice of completion required in Part I(E)(11l) of this permit.

Formation Data - If not already provided, the permittee shall

determine or calculate the following information concerning
the injection formation and submit it to the Director for review

and approval, prior to operation:
(a) TFormation fluid pressure;
(b) Fracture pressure; and,

(c) Physical and chemical characteristics of the formation
fluids.
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6. Prohibition of Unauthorized Injection: Any underground injection,
except as authorized by permit or rule issued urder the UIC
program, is prohibited. The construction, including drilling or
corversion, of any well required to have a permit is prohibited
until the permit has been issued and is effective.

B. OPERATING, MONITORING AND REFORTING REQUIREMENTS
1. Operating Requirements

Beginning on the effective date of this permit, the permittee is
authorized to cperate the injection wells, subject to the
limitations and mom.tor:l_rxg requirements set forth herein. Except
during stimilation, injection pressure at the wellhead shall not
exceedanmdmmwhichshallbecalculatedsoastoassurethatthe
pressure in the injection zone during injection does not initiate
new fractures or propagate existing fractures in the injection
zore. In no case, shall injection pressure initiate fractures in
the confining zone or cause the movement of imjection or formation
fluids into an undergrourd source of drinking water., The injection
pressure and imjected fluid shall be limited and monitored as
specified in Parts I(E) (20) and ITI(A) of this permit.

2. Monitoring Requirements

(a) Samples and measurements, taken for the purpose of
monitoring as required in Part II(B) (3), shall be
representative of the monitored activity. Grab samples
shall be used to cbtain a representative sample of the
fluid to be analyzed. Part IIT(A) of this permit describes
the sampling location and required parameters for injection
fluid analysis, The permittee shall identify the types of
tests and methods used to generate the meonitoring data.

The monitoring program shall conform to the one described
in Part ITI(A) of this permit.

(b) Analytical Methods - Monitoring of the nature of injected
fluids shall camply with applicable analytical methods
cited and described in Table I of 40 CFR Section 136.3 or in
Apperdix IIT of 40 CFR Part 261 or by other methods that
have been approved by the Director.

(c) Imjection Fluid Analvysis - The nature of the injection
fluids shall be monitored as specified in Part III(A) of
this permit. &An initial analysis of the injection fluid
is contained in Attachment H of the administrative
record corresponding to this permit action which is
hereby incorporated by reference as if it appeared fully
set forth herein. Whenever the injection fluid is modified
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to the extsnt that the analysis required by 40 CFR 146.34(a) (7) (1ii)
is incorrect or ircamplete a new analysis shall ke provided to the
Director at the time of the nmext quarterly repcrt. The Dirsctor may,
by written notice recuire the permittse to sample and analyze the
injection fluid at any time.

(&) Injection Pressure apd Qumuilative Volume -~ The inmjection pressure

shall ke monitored semi-monthly and shall be reported quarterly as
specified in Part ITTI(A) of this permit. The injected and produced
fluid volumes shall be monitored daily and shall ke reported
quarterly. All Class IIT wells may ke monitored on a field or
project basis rather than an individual well basis by manifold
monitoring. Manifold monitoring may be used in cases of facilities
consisting of more than one irmjection well, cperating with a commen

manifold. Separate monitoring systems for each well are not reguired
provided the owner/cperator demonstrates that manifold is comparable

to individual well monitoring. 211 gauges used in monitoring shall
be calibrated according te Fart I(19)(c) of this permit.

3. Reporting Requirements - Copies of the-nbr:jitoring results and all
cther reports shall ke submitted to the Director at the following
address:

U.S. Envirormental Protecticon Agency
Region V

77 W. Jackson Blwvd.

Chicago, Illinois 60604

Attn: UIC Secticn, Enforcement Unit
(WD-17J)

(2} CQuarterly Reports — The permittee shall submit the results of the
injection fluid analyses specified in permit conditions in Part
(II) (B) (2) (c) ard in Attachment A, no later than the 10th day of
the mcnth following the erd of the reporting pericd. Monitoring
results shall ke recorded on a form which has been signed ard
certified according to 40 CFR 144.32. Forms shall ke submitied
at the end of each quarter and shall ke postmarked rio later than
the 10th day of the month following the reporting pericd. For
all new wells, the first report shall ke sent no later than the
10th day of the month following the quarter in which injection
cammences, and for existing wells, the first report shall ke sent
no later than the 10th day of the mermth following the first
cuarter of the final issved permit. This report shall include
monthly average, maximm and minimm velues for injection
pressure, imjected and produced velumes and also the specific
gravity of the injected fluids. '
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(b) Reports on Well Test, Workgvers, and Plugging and Abandonment -
The applicant shall provide the Director with the following
reports and test results within sixty (60) days of completion of
the activity:

(1) Mechanical integrity tests, except tests which the
well fails in which case twenty-four (24) hour
reporting under Part I(10)(e) is applicable;

(11) Ioguing or other test data;
(iii) well workovers (using EPA Form 7520~12); and

(ivy Plugging and abandonment.
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PART IIT
SPECTAL CONDITIONS

These special conditions include, bt are not limited to plans for
maintaining correct operations procedures, monitoring conditions and
reporting, as required by 40 CFR Parts 144 and 146. These plans are
described in detail in the permittee's application for a permit, and the
permittee is required to adhere to these plans as approved by the Director,
as follows:

A. OPERATING, MONITORING AND REPORTING REQUIREMENTS (ATTACHED)

B. PLDGGING AND ABANDONMENT PLAN (ATTACHED)

C. QORRECTIVE ACTION PFLAN (ATTACHED)

D. FERMITTED WELLS AND MAP OF PERMIT AREA (ATTACHED)
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OPERATING, MONTTORING AND REPORTING UTREMENT'S

MINTMUM MINIMUM

LIMITATTON MONITORING RFQ. REPORTTING
REQUTREMENTS

Characteristic Freq. Type
*Injection Pressure 1823 psig (MAXIMUM) semi-monthly quarterly
cumilative Injected Volume daily quarterly
Cumulative Produced Volume  daily quarterly
Specific Gravity monthly grab quarterly
**Chemical Camposition of Injected Fluid quarterly grab quarterly

SAMPLING LOCATION: The sampling location shall be at each injection pump
discharge before the manifold system

*The limitation on wellhead pressure serves to prevent confining-formation
fracturing. This limitation was calculated using the following formula:
[{0.8 p51/ft - (0.433 psi/ft) (spec1flc gravity)} x depth] - 14.7 psi}].
The maximum wellhead pressure is dependent upon depth and specific
gravity of the injected fluid. The A-1 Evaporite at 7479 feet was used as
the depth and a specific gravity of 1.28 was used for the injected fluid.

**Chemical composition analysis shall include, but not be limited to, the
following: Sodium, Calcium, Barium, Magnesium, Total Iron, Chlaride,
Sulfate, Carbonate, Bicarbonate, Sulfide, Total Dissolved Solids, pH,
Resistivity (chm-meters @ 75°F), and Specific Gravity.
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Composition of Injected Fluids

The injection fluids to the solution mining wells will consist of the following:

low quality solutions from the solution mining operation
fresh water from water wells and site run-off from rainfall
recycled solution from the refinery

boiler blow down fluid

facility purge and flush water
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Pluagging and Abandonment Cementing Data

The cavity shall be depressured until the well is completely
dead.

Run in with tubing and bridge plug to a point at, or near,
the top of the cavity.

Set bridge plug in competent casing as close as possible tc
the top of the cavity.

Rig up cementing truck and set 50 sack plug of cClass A
cement above bridge plug. 50 sack plug, Class A = 226‘/.

Pull tubing up through cement to top of plug.

Continue to plug 7" casing, using 50/50 Poz cement.

Yield: 1.29 cu. ft./sack; 100 sack = 129 cu. ft. = 583’/100
sacks.

Continue to plug to within 226’ of surface. Set 50 sack:
plug of Class A cement at surface. Cut off and cap 3’ below
surface.

Summary: Set bridge plug at 7780’.

1st plug 7780-7574' Class A, 3% Cl, 50 sacks

2nd plug 7574-6991° 50-50 Poz 100 sacks
3rd plug 6991-6400° 50-50 Poz 100 sacks
4th plug 6400-5825° 50-50 Poz 100 sacks
5th plug £5825-5242"7 50-50 Poz 100 sacks
6th plug ©5242-4659°7 50-50 Poz 100 sacks
7th plug 4659-40767 50-50 Poz 100 sacks
8th plug 4076-3493° 50-50 Poz 100 sacks
9th plug 3493-29107 50-~50 Poz 100 sacks
10 plug 2910-2327° 50-50 Poz 100 sacks
11 plug 2327-1744’ 50-50 Poz 100 sacks
12 plug 1744-1161° 50-50 Poz 100 sacks
13 plug 1161-5767 50-50 Poz 100 sacks
14 plug 576-291' 50-50 Poz 50 sacks

15 plug 291-07 Class A €0 sacks
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Suggestea Format Page B-2 of 4
- MENTAL PROTECTION AGENCY : <
P s EPA UNITED S ATEsvffs‘ﬁ?r?Gﬂron. D.C. 20860 Wells drilled avter
b .
A4 PLUGGING AND ABANDONMENT PLAN 1985
WEL'. NAME & NUMBER. FIELD NAME. LEASE NAME & NUMBER NAME., ADDRESS. & PHONE NUMBER OF OWNER/OPERATOR
Hersey Potash Facility , Kaljum Chemicais, Ltd.
Solution Mining Wells Suite 100, The East Tower, 2550 Golf Road
Rolling Meadows, IL 60NN8-4051
Locate Weli Ane Outline UnitQn STATE COUNTY STATE PERMIT NUMBER
Secuon Plax—SdONAcres M1 Oeceola
I | { T I ] BURFACE LOCATION DEECRIFYION
i |
B -iL' I + T -;.— -{- -T;— 7 LOCATE WELL iM TWO DIRECTIONE FROK MEAREST LINEE OF QUARTER SECTION ARD DRILLIKG LINIT
= +"""'“‘1" '!"'T“" Surface
1 __L_ _l_ I 1. Locaton ft. From {N/S) Line Of Quarter Secton
L L ) |
b | ] And k. From (E/W) Line Of Quarner Section
T e TYPE OF AUTHORIZATION WELL T Classt
| Y a \ ; { Permi ACTIVITY O Hazarcous
+— e + e e +_.... Q {:umdua ermi O Nonhazardous
1A L : B Rule Q Class i
T l "_"T'_l_ i X Area Permn I Brine Disposai
. | | Well O Ennsnced Recover
- T ; | [T -'L--i {:uz'ggr;‘:"”: . O Hydrocarbon Stora
! 1 S _ & class
5 U.S.EPA Permit Number b O Class V
ENT
CASING/TUBING/CEMENT RECORD AFTER PLUGGING AND ABANDONMENT | HF Caoiz o EMPLACEM
i T mem TRa/ crg cm-?::-m c““'::'m"m e et S Cortn e Tres O The Balance Mewmod
- ey ce
8-5/9 g6 6ul LY 24" £40 Like/Class A O The Qump Baiier Mathod
J:-W 24 900 900 17-172" 700 LIEE/CTaSE A mhe Two Plug Method
I=3/49 40 5450 5450 boo12-1/4r 1700 Like/Clask AQ otner, Expisin:
7 5= 29 7800 7800 | a-1/21' 1180 ike/Clack A
CEMENT TO PLUG AND ABANDON DATA: |Plug® 1 [(Plug# Plug # Plug # Plug # Plugr 14 |Plugs i1t
Size of Hole or Pice 0 Wiich Plug Wil Be Placed incness 7 i — L. 7 7
Calcuiziea Top of Plug (f1.) LY Flugs 2 through 13 ' 24l 4]
Messurea Tao of Flug (h) 7874 to 576 feet ' ]
Osotn 10 Sonam of Plug {f1.) 7ioU continuous cement in ' h/0 1
Sacxs al Cament 10 be Usea £0 - 100 sack (583' ) intervals, &0 18]
Slurry Volume o be Used icu. 1.} =3 | Use 50-5%0 Poz cement at A4 g4
Slurry Weignt [IB./ gaL.) 1.5 | 14.5 Th/gal. 14 5| 15.6
Tyoe of Cament. Soater or Qtner Matensi Useo Clacs 4 | — 1 ) N/R0Pozi £135c
Tyoe of Pretiusn Usa Ry< na I } | !

DESCRIFTION OF PLUGGING PROCEDURE

Estimated gost/well = $22,000.00 Total cost for 8 wells = $176,000.00

ESTIMATED COST OF PLUGGING AND ABANDONMENT

Cement 8 i Cast lran Bridge Plug 'y
Logging Py | Cament Retziner 8
Rig or Pulling Unit s { Miscailaneous s

CERTIFICATIDN

! certify under the penalty of law that | have exarmined andam familiar withthe information submitted
in this document and all attachrments and that. based on my inquiry of those individuals immediately
responsible for obtaining the (nformaticn. [ befieve thal the information /s true accurate, and
compliete. | am aware that there are significant cenalties for submitting false information. including .
the possibility of fine and imprisonment. (Refd40 CFR 144.32}

NAME ANC CFFICIAL TITLE {Plesss tvpe of orint)
Donald D. Metzger

DATE S5IGNED
(L-27-
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1 SEPA

UNITED STATE

= ENVIRONRENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

PLUGGING AND ABANDONMENT PLAN

to

1985-

Hells drilled prior

Hersey Potash Facility
Solution Mining Wells

WEL' NAME & NUMBER. FIELD NAME. LEASE NAME & NUMBER

Kaljum Chemicals, Ltd.
Suite 100, The East Tower

NAME. ADDRESS, & PHONE NUMBER OF OWNER /OPERATOR

2550 Golf Rd.; Rolling Meadows, IL 62%’218-
— -k
Locaie Well And Outiine Unit On STATE COUNTY STATE PERMIT NUMBER
Section P!at—Sd-ONAcres MI OSCEO]a
T ] —— SURFACE LOCATICHN CESCRIFTIOR
e o S R ,
—i—'—[— ' L 1 _{_ LOCATE WELL [N TWO OIRECTIONE FROM NEAREST LINES OF QUARTER SECTION AND ORILLING UNIT
— e i ey - Surfac
u _;__L -l— -L-»—i—'-‘— Lgcauoen 1. From (N/5) _ Line Of Quarter Section
1 [ T And ft. From (E/W) Line Of Guarter Secuan
A I = T1" TYPE OF AUTHORIZATION WELL O Ciass |
__[_._[_ A . O Indiwdual Permit ACTIVITY QO Hezardous
| J_-}— "i_"'I'""I""' O Rule 5 Clgs :onnamruous
"'"T | "Z—""'—!— + “!‘" - @ Area Permiz O Brine Qisposal
- - ! I N t Weil 00 Enhanced Recovery
—f= 'T'" + '_""[—‘I_ T :nu.m:;r;ermlet : 8 - [ Hydrocarbon Storagt
! ! o 1 1 A X® Class I
s U.S.EPA Permit Number i 0 Class V
. METHOD OF EMPLACEMENT
CASING/TUBING/CEMENT RECORD AFTER PLUGGING ARD ABANDONMENT OF CEMENT PLUGS
see | wemnacsa | Orea e i@Eal TG n ena W | e st | fomme Comtni v | Teeo O The Balance Method
- - e e Balance Met :
13-3/'81"“ ’ 54 ang ann 7-%" 700 Lite/C1absA o The Dump Bailer Metnod
9-5{8 40 5450 5450 [L2-%" 1700 Lite/C1absA o me Two Plug Method
/ 23 /3800 /7800 83" 1180 L §EIEQﬁ/ 0 Otner. Expiain:
- ass -
CEMENT TO PLUG AND ABANDON DATA: {Plug# } Pleg # Plug # Plug # Plug# Plugs 14 {Plugs 1Z
Size of Hale or Pics in Which Plug Wili Be Placea (inches: 7" | 7" 7"
Caicuiatea Too of Plug (1 YEYL! Plugs 2 through 13 2G] 0
Measurea Ton of Pfug (fr.) 7574 to 575 feet )
Deom 1o Bamam of Plug 1) 7780 continuous cement in 576 291
Sacxs oi Cernent to be Used S0 100 sack (583' ) intervais. 54 60 !
‘Siurrv Voiume to be Usea icu. it} 53 Use 50-50 Poz cement at 64 64 !
Slurrv Weignt (1b./ ga.) 15.6 14.5 1b/gal. 14.5 15.6 1
Tvps of Cament. Scacer ar Other Material Useg L |dSS A f EQ/R0PoA Class A
Tyoe of Prafiusn Uso BriTTE ] i _i_ _-l
DESCRIPTION QF PLUGGING PROCEDURE
Estimated cost/well = $22,000.00 Total cost for8 wells = $176,000.90
ESTIMATED COST OF PLUGGING AND ABARDONMENT s
Cement s Cast iron Bridge Plug &
Logging s Cament Retainer ]
Rig or Puiiing Unit 8 fisceilaneous 8

CERTIFICATION

! certify under the penaity of iaw that/ have examined and am famifiar withthe information submitted
in this document and all attachments and that. based on my inguiry of those individuals immediately
responsible for obtaining the infarmation, | believe that the information is true, accurate. and
complate. { am aware rhar there are significant pensities for submitting false infarmation, including
the possibility of fine and imprisonment. (Ref.40 CFR 144.32]

NAME ANOQ OFFICIAL TITLE (Please rype or orinn

Donald D. Metzger
Resident Manacer

OATE SIGNED ‘
[~ 27-71
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|

ORIGINAL WELL CONSTRUCTION DURING OPERATIDN

PLUGGING AND ABANDDNMENT CONSTRUCTION

*e Add Any Additional Information
r May Not Appiy

* May Not Apply

** Add Any Additional Informsation

Surface Surface
v NS . A
YA AN, it Y75 TG e
i, A J/ Top Plug Interval, b 7 e ? 7 ; .
B T b LS 2t to IR PlicLED
, & / Ay DrictE2 "//f,/ T s C AFres. | 98Y
4 ; 7! /// 7 7 aere 1985 | E2L 10 7 i ’
TOD of 4"‘; , ¢ / —_— 500.'/{"[ "I/ / ./ "/ ]
Cament 0 [f1.) 4 / ; : J /4 '/ /) éoco Fr
CEMENTE D 7 5 // ( Surfecs
gAack TO / 7 c::::Ea.ZQ.'L iy #/ ¢ ’g/ / : Casing 222, (f1.}
: * USDW Basa Plug  }
SUR FACE / [ Intarval / f /
A / USDW 281ty te 226 (it ,/// / 79
v 7 Basa 874 (5t} 7 7, USDW Base £2/% (1.}
: // /N
* Intarmedista W/ . di
t W compramr VA1 x e
n ¥ W Depth {ft.
' 2
Top of 0 / ///‘ (h.' to (“.l Y é ) @ LEET 74 Hﬂ’—”{
Camaﬁl (.} / / ?}j: A CEMENTED Tp
CEMEATED // : / N SyrFACE
Apek T O / / / 2 . i
ACE ® intsrmediate f . ln?erm:}dmte
SyRFACE Casing S22 (f) 'EZ n 7?*/3 N Casing 2422 {ft.)
7 , * Middls Plug Interval 2
?} . 574 i#y to Z82% 51, PN
' A\
Y
/ Q\\i
K * Long String Cut/Rip ' 4] '
) / Peoint Plug Intervai / ) ;:L:J/ng-sgngth
y {f) to (1) . / ut/Rip Zap
/ / //15 (ft.)
7 1/ LEFT In HOLE
Top Of / B 7 CEMENTED 7
Cament {ft.) ’ Bottorn Plug Da:[th CH LY SuRFACE
ZEMENTED 7780 )y ¥4 T -V
k ToSukFACE eizygy
Bae ! ¥ Long String * Mechanical Plug /'f" ¥ x/)( 5{/{:{/ /’ Long String
Parforations: Casing 2822 (ft.) | pgpih 7522 (11.) - Casing 2222 [ft.)
/ ' i
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Page C-1 of 1

QORRECTIVE ACTTON PLAN

No corrective action is required at this time



MI-133-3G-A002
Page D-1 of 2

Names and Locations of Wells Authorized Under This Permit

Well Name Surface Iocation

1. KCL 1011 SE/4-NW/4-NW/4 of section 26-T17N-ROW
2. KCL 1012 SE/4~NW/4-NW/4 Of section 26-T17N-ROW
3. KCL, 1041 SW/4-NW/4-NW/4 of section 26-T17N-ROW
4. KCL 1042 SW/4-NW/4-NW/4 of section 26-T17N-ROW
5. KCIL 1051 SW/4-NW/4-NW/4 of section 26-T17N-ROW
6. KCL 1052 SW/4-NW/4-NW/4 of section 26-T17N-ROW
7. KCL 2031 W LINE-NE/4-SW/4 of section 26-T17N-ROW
8. KCL 2061 N/2-SW/4 of section 26-T17-ROW

The solution mining injection wells will be limited to the following area:
The SEf4 of Section 22, The S/2 of Section 23, The E/2 of Section 27, All
Section 26, The NE/4 of Section 34, The N/2 of Section 35, all in Township
17W, Range 9W.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

. 4 REGION 5
<
M N 77 WEST JACKSON BOULEVARD
20 prttS CHICAGO, IL 60604-3590

FACT SHEET FOR ISSUANCE OF UNDERGROUND INJECTION QONTROL (UIC)
CIASS TIT AREA PERMIT - SOLUTION MINING OF SALT
REPLY TC THE ATTENTION OF:
Permit Number: MI-133-3G-A002

Project Name : Hersey Potash Project

Kalium Chemicals, Itd. of Rolling Meadows, Illinois, has applied to the United
States Envirormental Protection Agency (USEPA) for an area permit to construct
and operate injection wells to be used for solution mining of potash in
Osceola County, Michigan.

Review of the permit application indicates that no significant environ-
mental impact should result from the proposed injection. The USEPA,
therefore, intends to issue a perm_l_t for six existing and two proposed
solution mining injection wells in an area limited to the SE/4 of secticn 22,
the S/2 of section 23, the E/2 of section 27, all section 26, the NE/4 of
section 34, the N/2 of section 35, all in Township 17N, Range 9W.

Under the authority of Title 40, Code of Federal Regulations (CFR) Parts 144
and 146, USEPA permits must specify conditions for construction, operatien,
monitoring, reporting, and plugging and abandorment of injection wells so as
to prevent the movement of fluids into any underground sources of drinking
water (USDW). General provisions for USEPA UIC permit requirements are found
at 40 CFR Parts 144 and 146, while regulations specific to Michigan injecticn
operations are found at 40 CFR Part 147 Subpart X. 1In accordance with 40 CFR
124.8, general information and highlighted permit conditions specific to these
wells are as follows:

Area of Review (ACR) and Corrective Action: In accordance with 40 CFR 144.55,
146.6 and 146.7, this is the area in and around the permit area within which
the applicant must research, examine and develop a program to address, with a
corrective action plan, wells which penetrate the injection zone that are
improperly sealed, completed or abandoned and may, therefore, prov1de a
conduit for fluid migration. The applicant has provided documentation on the
well population within 1/4 mile of the permit area (i.e., the AOR). There are
eight solution mining, six producing, two injection, 0 tenporarlly abandoned
and two plugged and abandoned wells within the area of review which penetrate
the injection zone.

Facility Description: Kalium markets potash worldwide with the major
percentage used as fertilizer and the balance in chemical and industrial
applications. Kalium's mining process in Michigan involves pumping a solution
through boreholes in potash beds 7500 feet below the surface, dissolving the
potash-bearing portion of the ores and returning the solution to surface for
refining. The solution is processed through a series of crystallizers where
the potash crystals are formed. The crystals are then dried and sifted
through a series of special screens to assure a consistent particle size.

The mining operation produces some solution that is not of high enough
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quality to be refined. This weaker solution is disposed into a porous
limestone formation 4000 feet below surface. Kalium ships bulk potash via
hopper trucks directly to customers or to offsite storage warehouses.

Underground Sources of Drinking Water (USDWs): USDWs are defined by the UIC
regulations as aquifers or portions thereof which contain less than 10,000
milligrams per liter of total dissolved solids and which are being or could be
used as a source of drinking water. The base of the lowermost possible USDW
in the vicinity of the injection wells has been identified at approximately
672 feet below ground surface. This water bearing formation is the Glacial
brift.

Injection and Confining Zones: Injection of filuids for solution mining of
potash is limited by the permit to the A-1 Evaporite in the interval between
7479 and 7896 feet below ground surface. This injection zone is separated
from the lowermost USDW by approximately 6807 feet of sedimentary rock strata.

Construction Requirements: Pursuant to 40 CFR 146.32, all new Class IIT wells
shall be cased and cemented to prevent the migration of fluids into or between
underground sources of drinking water (USDWs). The permittee shall not
commence construction, including drilling and conversion of any well until a
final permit has been issued. Pursuant to 40 CFR 144.52(a) (1), all existing
wells shall demonstrate the absence of fluid movement behind the casing within
five (5) months of the permit's effective date by running a noise, temperature
or oxygen activation log. The operator will be required to repeat this test
at least once every five (5) years, thereafter.

Injection Fluid: The injected fluid shall be restricted to those fluids
listed in Page A2 of 2. The maximumm daily volume of fluid to be injected will
be limited to 17,857 barrels.

Maximum Injection Pressure: The maximum wellhead injection pressure

shall be limited to 1823 pounds per square inch gauge (psig). This
limitation will ensure that the pressure dwing injection does not initiate
fractures in the confining zone adjacent to the lowermost USDW during
injection operations. This in turn ensures that the injection pressure will
not cause the movement of injection or formation fluids into a USDW as
prohibited by 40 CFR 146.33(a) (1).

Monitoring and Reporting Requirements: In accordance with 40 CFR 144.54 and
146.33, the applicant will be responsible for cbserving and recording
injection pressure semi-monthly and reporting this to the USEPA on a quarterly
basis. The cumlative injected and produced volume shall be monitored daily
and shall be reported cquarterly. The specific gravity shall be monitored
monthly and shall be repoarted quarterly. An analysis of the injected fluid
must be submitted on a quarterly basis. In addition, the applicant is
required to conduct and pass a two part mechanical integrity test (MIT) on
each well in accordance with 40 CFR 146.8, within the compliance schedule
established in the final issued permit. The applicant will be required to
repeat the first part of MIT (i.e., absence of significant leaks in the



-3

casing) ard also the second part of MIT (i.e., the absence of fluid movement
behind the casing) at least once every sixty (60) months from the last
approved demonstration. These tests will provide USEPA with an evaluation of
the integrity of the casing, as well as a determination of the absence or
presence of fluid movement behind the casing.

Plugging and Abandorment: In accordance with 40 CFR 146.10 ard

146.34(c), the pemit includes a plugging and abandomment plan for
environmentally protective well closure at the time of cessation of
operations. Kalium Chemicals, Ltd. has demonstrated adequate financial
responsibility to close, plug, and abandon this underground injection
operation. Kalium Chemicals, Ltd. has provided Financial Statement Coverage
as financial assurance for the Company's injection wells in the State of
Michigan. This coverage must be updated on an annual basis.

Issuance and Effective Date of Permit: In accordance with 40 CFR 124.15, the
permit will become effective immediately upon issuance if no public comments
were received that requested a change in the draft permit. However, in the
event that public comments are received ard requesting a change in the draft
permit, then the permit will become effective thirty (30) days after the date
of issuance unless the permit is appealed. In accordance with 40 CFR
144.36(a), the permit will be in effect for the life of the operation unless
it is otherwise modified, revoked and reissued, or terminated as provided at
40 CFR 144.39, 144.40 ard 144.41. The permit will be reviewed by the USEPA at
least once every five (5) years from its effective date for consistency with
new or revised Federal regulations.

Questions, and requests for additional information or for a public hearing may
be submitted in writing to the contact person listed below or made verbally to
Patrick Saieh at (312) 886-4240. The public comment period on this permitting
action will close thirty (30) days after the date of the public notice. If
the USEPA receives written comments of substantial public interest that
warrant a hearing on this action, a public notice of a scheduled hearing will
be published locally and mailed to interested parties. In accordance with 40
CFR 124.19(a) any person who filed comments on the draft permit which preceded
this final permit, or who participated in the public hearing, may petition the
administrator to review any condition of this permit within 30 days of the
service of notice of the Director's action, unless a later date is specified
in that notice. Any person who failed to file comments, or failed to
participate in the public hearing on the draft permit, may petition for
administrative review only to the extent of the changes from the draft to the
final permit decision.

The petition shall include a statement of the reason(s) supporting that
review, including a demonstration that any issues being raised were raised
during the public comment period, including any public hearing to the extent
required by these regulations ard when appropriate, a showing that the
cordition in question is based on: A finding of fact or conclusion of law
which is clearly erroneous or an exercise of discretion or an important policy
consideration which the Administrator should, in his or her discretion review.
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The Administrator may also decide on his or her initiative to review any
condition of this permit. He or she must act within 30 days of the service
date of the Director's action. Within a reasonable time following the filing
of the petition for review, the Administrator shall issue an order either
granting or denying the petition for review. To the extent review is denied,
the condition of the final permit decision becomes final agency action. A
petition to the Administrator under 124.19(a), is a preregquisite to the
seeking of judicial review of the final agency action. For purposes of
judicial review, final agency action occurs when the final permit is issued or
denied by FPA and agency review procedures are exhausted.

To preserve the right to appeal any final permit decision that may be made in
this matter under 40 C.F.R. Part 124, you must either participate in the
public hearing or send in written comments on the draft permit decision. This
first appeal must be made to the Administrator; only after all agency review
procedures have been exhausted may you file an action in the appropriate
Circuit Court of 2Appeals for review.

U.S. Environmental Protection Agency
Region V, (WD-17J)

77 W Jackson Blwvd.

Chicago, Illinois 60604

Attn: Richard J. Zdanowicz, Chief
Underground Injection Control Section

T

RJ,chafrﬁ . Zdanow1cz, ' J
Undeng;ouxﬂ Injection Co Secticn
















UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGICN 5
77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-359C

Page 1 of 17 REPLY TO THE ATTENTION OF:
UNDERGROUND INJECTION CONTROL CLASS IIT ARFA PERMIT

Permit Number: MI-133-3G-A002

Project Name : Hersey Potash Project

Pursuant to the provisions of the Safe Drinking Water Act, as amended
(42 U.S.C. 300f et seg., comonly known as the SDWA) and implementing
regqulations promulgated by the United States Envirormental Protection Agency
(USEPA) at Parts 124, 144, 146 and 147 of Title 40 of the Code of Federal
Regulations (CFR), Kalium Chemicals, Ltd. of Relling Meadows, Illinois is
authorized to operate six existing and two proposed solution mining injection
wells located in Michigan, Osceola County, in a permit area limited to that
described in Part IIT(D) of this permit. Injection shall be limited to the
A-1 Evaporite between 7479 and 7896 feet, upon the express condition that the
permittee meet the restrictions set forth herein. The names and locations of
wells authorized under this permit and a map of the permit area are provided
in Part III(D)} of this permit. Injection shall not commence into any newly
drilled or converted well until the operator has received authorization in
accordance with Part I(E)(1l) of this permit. Additional injection wells may
be constructed and operated within the permit area provided that the permittee
notifies the Director prior to construction and all permit recquirements are
met.

All references to 40 Code of Federal Regulations are to all regulations
that are in effect on the date that this permit is effective.

This permit shall become effective on ml ___arnd shall
remain in full force and effect during the operating llfe of the field, unless
this permit is otherwise revoked, terminated, modified or reissued pursuant to
40 CFR 144.39, 144.40 ard 144.41. This pexmit shall also remain in effect
upon delegation of primary enforcement responsibility to the State of Michigan
unless that State chooses to adopt this permit as a State permit. This permit
will be reviewed at least every five (5) years from the effective date
specified above.

Signed and dated: s feaa

Q, PR //%: Q,’Z*‘:?ﬂ“’\\.

Dale S. Bryson
Director, Water Division

Printed on Aecycled Papar
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PURPOSE OF PUBLIC NOTICE

The United States Environmental Protection Agency (USEPA) is extending
the public comment period from February 29, 1992 to March 29, 1992, concerning
a proposal to inject fluids underground via Class III solutlon mining wells.
The purpose of the extension is to provide additional opportunity for written
publlc caments concerning this area permit.

BACKGROUND

Part C of the Safe Drinking Water Act (SDWA) specifically mandates
regulation of the underground injection of fluids through wells to assure
that the quality of underground sources of drinking water is protected.
Section 1421 of the SDWA reguires USEPA to administer Underground Injection
Control (UIC) program in states which do not have approved UIC programs.
Michigan has not acquired primacy over the UIC program, therefore USEPA is
administering the permit program pursuant to regulations at 40 C.F.R. Part
147. As indicated below, the owner has permission of, or has applied for
permission to the Michigan Department of Natural Resources (MDNR)
pursuant to R299.2211 of the Mineral Well Act, Act No. 315 of the Public Acts
of 1969 and also to the USEPA for an area permit pursuant to the USEPA
regulations at 40 C.F.R. Part 144.

FACTS
Six existing and Two proposed imjection wells for solution mining of potash
are owned and operated by Kalium Chemicals, Ltd. of Rolling Meadows, Illinois

Osceola County: Hersey Potash Facility:

EPA Area Permit #MI-133-3G-A002 (KCL #1011, MDNR Permit #348-845-767)
(KCL #1012, MDNR Permit #347-845-767)
(KCL #1041, MDNR Permit #366-904-767)
(KCL #1042, MDNR Permit #048-855-567)
(KCL #1051, MDNR Permit #016-855-567)
(KCL. #1052, MDNR Permit #010-855-567)
(KCL #2031, MDNR Permit Applied For)
(KCL #2061, MDNR Permit Applied For)

Permit Writer: Patrick Saieh (312) 886-4240

A copy of the draft area permit is available for viewing at: Reed City
Public Library, 410 West Upton, Reed City, Michigan; Monday-Wednesday-
Thursday 12 p.m. to 5 p.m., Tuesday 12 p.m. to 8 p.m., Friday 9 a.m. to
5 p-m. and Saturday 10 a.m. to 2 p.m.

APPEAL

To preserve your right to appeal any final permit decision that may be
made in this matter under 40 C.F.R. Part 124 you must either participate in
the public hearing or send in written comments on the draft permit decision.
The first appeal must be made to the Administrator; only after all agency
review procedures have been exhausted may you file an action in the
appropriate Circuit Court of Appeals for review.
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In the meantime, I trust that vour Section will not act on this

request
until adequate time has been allowed for public comment.

I will await to hear from vou.

Sincerely,










In your letter you stated that a copy of the draft area permit was not
available for viewing at the Reed City Public Library, Mary Redding of my
staff contacted the library on February 25, 1992, and spoke with a library
representative who stated that they never received the copy of the draft area
permit that we sent to them. We apologize for any inconvenience we may have
caused you concerning this matter.

With regard to your question that the notice was not published in the Osceola
County Herald, whenever a proposed permit action involves an area which
encompassed a large population within the boundaries of the area and the
surrounding quarter 1/4 mile, the United States Enviramental Protection
Agency (USEPA) attempts to publish the notice in a newspaper or newspapers
whose circulation covers the area of concern. In this case, the circulation
of the Cadillac Evening News covered the entire area of concern and was the
most effective way to notify the public.

Based on the circumstances, we have extended the public comment period to
April 9, 1992, to allow you the opportunity to raise any additional comments
you may have. As of February 27, 1992, a copy of the draft area permit has
been available far viewing at the Reed City Public Library. In addition, we
will also publish the notice in the Osceocla County Herald. If you wish to
review the permit application, please submit a request under the Freedom of
Information Act (FOIA). You may submit a (FOIA) reguest under the Section
5 U.S.C. §522, and the Privacy Act of 1974 (PA) §522(a) (enclosed). All
information you request will ke copied ard forwarded to you in a timely
marnner.

In accordance with 40 Code of Federal Regulations (C.F.R.) Section 124.19, any
person who files comment on the draft permit may petition the USEPA to review
any condition of the final permit decision, within thirty (30) days of the
service of notice of the final decision. If you wish to request an
administrative review, you must submit such a request to the Office of the
Administrator, Attention: Ronald L. McCallum, Chief Judicial Officer, A-101,
USEPA, 401 M Street, S.W., Washington, D.C. 20460, within thirty-three (33)
days of receipt of this letter. The request will be timely if received within
this time period. For the request to be valid, it must conform to the

requirements of 40 C.F.R. Section 124.19. A copy of these regquirements is
enclosed.

If you have any further questions, please contact Patrick Saieh of my staff at
(312) 886-4240.

Sincerely yours,

o eyl
Richard J. Zdanowicz, Chief
Underground Injection Control Section

Enclosures

cc: R. Thomas Segall, Michigan Department of Natural Resources
Charles Brown, The Cadmis Group
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 5
77 WEST JACKSON BOULEVARD
CHICAGO, 1. 60604-3590

JUL 192013

REPLY TO THE ATTENTION OF:
| WU-16J
CERTIFIED MAIL 7001 0320 0005 8923 5045
RETURN RECEIPT REQUESTED

Mzr. Douglas M. Patuiski
Mosaic Potash Hersey, L1.C
1395 135th Avenue

Hersey, Michigan 49639

Re:  Authorization to Inject into the Following Well:
Well #1014, Michigan Department of Environmental Quality (MDE(Q) Permit
M403; U. 5. Environmental Protection Agency Permit Number MI-133-3G-A002

in Osceola County, Michigan

Dear Mr. Patulska:

The results of the mechanical integrity demonstration for the well referenced above have been
reviewed and have been found to be satisfactory. In accordance with permit conditions, Mosaic

Potash Hersey, LLC of Hersey, Michigan is authorized to recommence injection into the well
referenced above.

Should you have any questions regarding the above information, feel free to contact Patrick Saieh
at (312) 886-4240.

Sincerely yours,

oy thiis_ A

‘ ebecca L. Harvey, Chief
Underground Injection Control Branch
r-‘rlJfL'__v.






DE@ MICHIGAN DEPA. .. MENT OF ENVIRONMENTAL QUALITY -- OFFICE . SEOLOGICAL SURVEY
ANNULAR PRESSURE TEST
Permit Number
By authority of Part 615 or Part 625 of M- 46 E
Act 451 PA 1994, as amended. Well name & No.
Non-submission and/or falsification of this information (Ol
may result in fines and/or imprisonment. _
Surface location )
A/ 114 of S\ 14of M/ 174, Section 26 TiI7TA/ R 31/
Name and address of pe{r\nittee Township ‘H e rsoe County O N CECJ'LL
HQY%BLJ {"’153;&(_ %
Woell type
Part 615 I:] Secondary recovery D Brine disposal
Part 625 D Waste disposal ’E:'Solution mining
Date of test 5 Casing il " Tubing
AAHA TG 23% (20
<t () 733
Type of gavgs Prresaadit. L Dia ,:b“[,}_‘ wody | IS Packer type/madel Packer depth
o 77 RBP Goos & MDD
inch face psirange ©O-3000
Newgauge | |Yes [X]No Type of non-cosrosive i
if no, enter date of test calibration liquid in the annulus . ﬁﬂh{,
Average rate during injection Maximum aliowed injection pressure
verag g in) N//ﬁ p f4’<)l
TEST DATA
Pressure readings (psig)
Time Annulus tubing Time Anmnulus fubing:
100G 384, 4043
\0G Y i3e4. ©123
810 F383. b6i17
015 383, 44
1020 1322, ShbS
1025 1342, 1490
1039 %2, 997
1035 iyel., 0%b3 / ;
JO4O 1389, 6O3Q
ek
g
Comment o - 1 - . B ;
omments Bled ~29.5 5&#/{?»\; Yo medes afer st @W'\‘E‘ﬂl‘] mospre) L. G gelln- /;Lcﬁf'@&

Certification if witnessed by DEQ representative:

Signature of DEQ employee M’;ﬂ /&MV’A/LO

Date /- ?,/3

direction. The facts stated herein are true, accurate and com

Signature

Certification if not witnessed by -DEQ feprasentative: *l state thaf/| am authorized by said cwner. This repart was prepared under my supervision and
te to the best of my knowledge.”

Date

MAIL TO:  OFFICE OF GEQLOGICAL SURVEY

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

PO BOX 30256

EQP 7606 (rev. 8/2004) LANSING MI 48508-7756




UNITED  ATES ENVIRONMENTAL PROTEC  ON AGENCY
STANDARD ANNULAR PRESSURE TEST

Operator Mﬁjﬂfé /gm;// ,445155/ State Permit No. M Fp 7

Address /395~ /35 7% AvE USEPA Permit No. g7 -8 - F6 Hoo2
LBSES, mE TS Date of Test__7/ 5/ 2045
WellName g asare  for ¥ Well Type  AZympss 78—
LOCATION INFORMATION A0/ Quarterofthe sz~ Quarterofthe L4/  Quarter
of Section 2L ;. Range G4/  ;Township 47 47 ;County L5720 A :
Company Representative M ﬁ; /%;rg - Field Inspector _ s aaesy
m:a,wsl foe.

Type of Pressure Gauge inch face; p»-Jao = psi full scale; & owos psi increments;

New Gauge? Yes (1 No [ If no, date of calibration &/z¢/2s-2Calibration certification submitted? Yesd No O

TEST RESULTS

Readings must be taken at least every 10 minutes for a
minimum of 30 minutes for Class IL, III and V wells and 60 | 2-year test for TA’d wells on time? Yes 00 No O
minutes for Class I wells. o

For Class 11 wells, annulus pressue should be at least 300 After rework? Yes BNo [
psig. For Class I wells, annulus pressure should be the Newly permitted well? Yes 0 No O
greater of 300 psig or 100 psi above maximum permitted
injection pressure.

Original chart recordings must be submitted with this form.

S-year or annual test on time? Yes OO No B+

Pressure (in psig)

Time Annulus Tubing Casing size g% Z3 o

10 9¢ /T8Y S WWF Tubing size e

VA LR Y. pf23 Packer type _ ftage— Jlets

/O 1353, et 7 Packer set @ ___gam md 5360 7V SN
Vs Top of Permitted Injection Zone 5725’
JALED /T8L . Spds Is packer 100 ft or less above top of
/225 /752 /490 Injection Zone ? Yes M No O

JA30 /35 5997 If not, please submit a justification.

Fluid return (gal.) 295 Sttcaus
Comments:
Test Pressures: Max. Allowable Pressure Change: Initial test pressure x 0.03 /A psi

Test Period Pressure change 2,845/ psi

Test Passed B~ Test Failed T

If failed test, well must be shut in, no injection can occur, and USEPA must be contacted within 24 hours,
Corrective action needs to occur, the well retested, and written authorization received before injection can
recommence,

[ certify under penalty of law that this document and all attachments are, to the best of my knowledge and
belief, true, accurate, and complete. 1 am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations. (See 40 CFR 144.32(d))

/' .;7/%;5

Prmted Name of Company Representative Signatue 0Cm13any Representative Dhaté




COMB No. 2040-0042 Approval Expires 11/30/2014

United States Environmental Protection Agency

K= + 8 Washington, DC 20460
wEPA

WELL REWORK RECORD

Name and Address of Permittee Name and Address of Contractor
: ;
Mosaic Potash Hersey éMosalc Potash Hersey
1395 135th Ave Hersey, MI 49639 §1395 135th Ave Hcrscy, M_I 49639 _
Leeate Well and Qutline Unit State County Permit Number
s%;oi PI‘;t _3240 A";r:;e niton iMichigan : {Osccola i E%MI-133-3G-_A0{)2_ _ !

N Surface Location Description

Locate well in two directions from nearest lines of quarter section and drilfing unit

,ﬂ} 14 of f

-H-
-1

" e - e
A of Section |20 Township%XLzEj Rangeiogwj

Surface

I Ty I,
Location # 2% frm (N/S .;Line of quarter section
and %Qn. from (E/W) !W Line of quarter section.

L

T T

L —
|

1 1 | WELL ACTIMTY Total Depth Before Rework TYPE OF PERMIT
w ! 1 T E . ;7933. 1 ]
_J_ L_ J- E_‘_} Brine Disposal ; — ] E} Individual
| | | Enhanced Recovery ?‘otal Depth After Rework y jﬁ Area
‘ R ! —
— —|- — |— —|- — —_ —_ m Hydrocarbon Storage 17933 ‘| Number of Wells: [0 "
_l l._ ...I. )‘ Foew 770N gn Eatial &y ?ate Rework Commenced
— — — — —_ —_ i
] . -ease Name 103/03/2013 Well Number
I 3 I ‘Mosaic 1014 Date Rework Completed 1014
S %06/29/20 13 !
WELL CASING RECORD -- BEFORE REWORK
Cement Perforations Acid or Fracture

Sacks Type From To Treatment Record
1400/300 ' '

e et o e e

WELL CASING RECORD -- AFTER REWORK (Indicate Additions and Changes Only)
Casing Cement Perforations

Acid or Fracture
Size Depth Sacks Type From To Treatment Record

[T I & R |

DESCRIBE REWORK OPERATIONS IN DETAIL WIRE LINE LOGS, LIST FACH TYPE
USE ADDITIONAL SHEETS IF NECESSARY Log Types Logged Intervals

{infegrity failure. After reporting failure we found that the bridee plug
ed by. Pressured and depre i

Certification

1 certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all
attac hments and that, based on my inguiry of those individuals immediately responsible for obtaining the information, | believe that the

information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the
possibliity of fine and imprisonment. (Ref. 40 CFR 144.32)

v

Name and Official Title (Please fype or print)

o] SignatUTE 4 = . Date Signedr .
%/L/m#w ﬂ,;vff// Sbpervisn | ML 79243

EPA Form 7520-12 (Rev. 12-11)




4500 148th Avenue N. Facsimile: (425) 867-5407

PaFOSCientifiU,InC. Redmond, WA 98052-5194 Email: support@paroscientific.com

Telephone: (425) 883-8700 Internet:hitp://www.paroscientific.com

CERTIFICATE OF CONFORMANCE

CUSTOMER: 7 MOSAIC POTASH HERSEY
FURCHASE ORDER: CHARGE

DIGIQUARTZ MODEL: 765-3K

PART NUMBER: 1100-019-0

SERIAL NUMBER(S): 105210

PAROSCIENTIFIC INCORPORATED certifies that the pari(s) identified above complies with
the requirements of the above order and has been manufactured in accordance with
engineering drawings, material and process specifications, testing procedures, and applicable
specification drawing of Paroscientific Incorporated. The Digiquartz model(s) identified has
been calibrated and tested over the specified pressure and temperature range and meets the
requirements of the applicable specification drawing. Primary pressure, temperature standards
and transfer standards used at Paroscientific Incorporated for calibration and testing have
fraceability to the National Institute of Standards and Technology and are regularly checked
and calibrated according to Paroscientific QA Procedure Q8521, Inspection Test and
Measurement Equipment, in accordance with the requirements of 15O 9001:2008.

W 6/26/12

AUTHORIZED SIGNATURE DATE
Warren Schuchman, Quality Assurance Manager

Technology Precision Pressure Instrumentation
Document no. T8148, Rev “AlLl", 11 Oct 2011 page 1 of 2



4500 148th Avenue N. = Facsimile: (425) B67-5407

ParOSCientiﬁG, InC. Redmond, WA 98052-5194 Email: support @ paroscientific.com

Telephone: (425) 883-8700 Internet:hitp//www.paroscientific.com

CERTIFICATION QF TRACEABILITY
TO
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY

Frimary pressure and temperature standards used in the calibration and testing of Paroscientific Digiquartz

Models have traceability to the National Institute of Standards and Technology through the following
documentation.

Bell and Howell Primary Pressure. Standard:

Bell and Howell, Model 6-201-0001, Piston/Cylinder P2-919/C2-1523 via DH Calibration Report No. 15441 and 16653
traceabie to NIST. Weight Set 1, P/N 6-002-0002, via DH Calibration Report No. 14481, 16654 and 1284473284 traceable to
MNIST. Weight Set 2, P/N 6-002-0002, via DH Calibration Report No. 14576, 16603, 31227, 39628, 68300 and 1317389777
traceable to NIST. Piston/Cylinder P2-652/C2-1378 via DH Instruments Calibration Report No. 14575, 16602, 31228, 39627,
68389 and 1317739617 traceable to NIST. Piston/Cylinder P1-231/C1-384 via DM Instruments Calibration Report No. 13170

and 1284475131 traceabls to NIST. Piston/Cylinder P/N 6-201, No. £1-949/C1-922, via DH Instruments Calibration Report
17176 and 17445, traceable to NIST.

[DH Primary Pressure Standard, Oil Operated Gauge:

DH Instruments, Model 53086, Piston/Cylinder S/N 3375, via DH Calibration Certificate Report No. B398, 22146, 32354, 45306,
66563 and 1305638573 traceable to NIST, Piston/Cylinder 3511 via DH Calibration Report No. 8399, 22147, 82353, 45307,
66562 and 1305625084 traceable to NIST. Mass Set S/N 2032 via DH Calibration Repori No. 24809, 24826, 45305, 45308,
1305538925 and 1305530461 traceable to NIST.

[DH Primary Pressure Standard, Pneumatic Operated Gauge:

[DH Instruments, Madel 5203, Piston/Cylinder S/N 4845, via DH Calibration Certificate No. 8541, 27161, 38275 and

1300177141 traceable to NIST. Mass Set S/N 2032/3293 via DH Calibration Certificate Nos.4630, 24809, 8540, 32142, 45305
and 1300200369 traceable to NIST.

[DH Primary Pressure Standard, Pneumatic Operated Gauge:

DH instruments, Model PG7601 via DH Instruments Callbration No. 32162, 41492 and 69127 traceable fo NIST.
Piston/Cylinder S/N 305 via DH Instruments Calibration No. 20281, 32181, 41490 and 69125 traceable to NIST. DH

tnstruments 35 kg Mass Set No. 2052 and Bell No. 261A via DH Instruments Calibration Report No. 20282 , 32183, 32164,
41491, 41493, 69126 and 69124 traceable to NIST.

Hygroclip $3 MET4/4A Part number 1560-XXX and 1561-XXX:

Humidity and Temperature calibrations are traceable to NIST through Rotronic Instrument Corporation; 1680 E. Main Straet,
Huntington, NY 11743,

Hygroclip HC2-S3 MET4/4A Part number 1563-XXX and 1564-XXX Swiss Calibration Service (3C8)

Humidity and Temperature calibrations are traceable to SCS through Rotronic AG Grindelstrasse 6 8303 Bassersdorf Phone:
044-838-1111 E-mail: info@rotronic.ch

Technology Precision Pressure Instrumentation
Document no. T8148, Rev “AU", 11 Oct 2011 page 2 0f 2



45C 18th Avenue N. E.

Facsimile: (425) 867-5407

P a rOS C i e n t I f i C I n C T IRegmmd(,;g; 8%%0220501 94 Email:support@paroscientific.com
7 B elephone: -

Internet:hitp://www.paroscientific.com

A 13090012008 registered company

CERTIFICATE OF CALIBRATION

DIGIQUARTZ MODEL: 765-3K
SERIAL NUMBER(S). 106210

The Paroscientific Digiquartz Model (s) identified abiove has been calibrated and tested with one or more of the following primary pressure

standards. All have traceabilfity to the National Institute of Standards and Technology.

Bell and Howell Primary Pressure Standard

Pneumatic Absolute or Gauge Dead Weight Tester Part Number: 6-201-0001, S/N 4034 and S/N 1014

3 Piston/Cylinder: 6-001-0002, P2-919/C2-1523, (Il Fiston/Cylinder: 6-001-0001, P1-948/C1-922, Weight Set
Weight Set 1: 8-002-0002 20 6-002-0002
Range: 1.5 10 50 psi {10 to 345 kPa} Range: 0.310 5 psi {2 fo 34 kPa]
Accuracy: 0.010 percent of reading Accuracy: 0.015 percent of reading

= Piston/Cylinder: 6-001-0002, P2-652/C2-1378,

Weight Set 2: 6-002-0002
Range: 1.5 to 50 psi [10 to 345 kPa}
Accuracy: 0.010 pergent of reading

DH Primary Pressure Standard
Pneumatic Absolute or Gauge Dead Weight Tester Part Number: PG7601 S/N 161

1 Piston/Cylinder: S/N 305, Mass Sel: S/N 2052

Range: 0.7 to 50 psi [5 to 345 kPa] absolute mode, 0.29 to 50 psi {2 to 345 kPa] gauge mode
Accuracy: 0.002 percent of reading

DH Primary Pressure Standard
Pneumatic Gauge Dead Weight Tester, Model 5203, S/N 5557

[l Piston/Gylinder: S/N 4845, Mass Sets: S/N 2032, S/N 3283
Range: 20 tc 1,600 psi [0.14 to 11 MPa]
Accuracy: ©.005 percent of reading

DH Primary Pressure Standard

Qil Operated Gauge Dead Weight Tester, Model 5308, /N 3505

[ Piston/Cylinder: S/N 3375, Mass Set: S/N 2032
Range: 40 to 20,000 psi {0.3toc 138 MPa]
Accuracy: 0.01 percent of reading above 200 psi 1.4 MPa]
or 0.02 psi {0.14 kPa] at jower pressure

O Piston/Cylinder: S/N 3511, Mass Set. S/N 2032
Range: 145to 72,500 psi {1 to 500 MPa]
Accuracy: 0.02 percent of reading above 725 psi {5 MPa}
or0.145 psi {1 kPa} atlower pressure

38

T
{Pﬁﬁﬁ%
W

Tested By: «~——— DATE: 6/26/12

/ﬁ Digiquartz® Pressure Instrumentation Document No. 8145-001, Rev. P %/22/10

LU



SN: 105210 Part Number: 1100-019-0 Model: 765-3X

Calibration Date: 26-Jun-12 Report Neo: 14283

Pressure Range: 0 to 3000 psia

Port: 0il Filled

Technician: RM

Temperature Range: 0 tb 40 deg C

Customer: Mosaic Potash Hersey
Address : 1395 135th Avenue
Hersey, MI 49639 USA

Report Date:
Sales Order:
5/R Number

26-Jun-12
30096
10251

BL: 0 PT: N

BR: 9600 QD: -

DD - Qo: -

DL: O SLi: -

DM: 0 SN: 105210
DO: - ST: -

DP: 6 suU: 0

ID: 07 TI: 4670
IM: - TR: 952
LL: - TU: 0

LH: - UF: 1.000000
MC: Y UL:

MD: 1 UM: USER
MN: 765-3K UN: 1

Op: - us; 0

PF: 3000.000 VR: PL1.06
PI: 4670 ZI: 0

PL: 3600.000 z5: O

PO: O ZL: 0

PR: 238 ZV: 0000000
PS: O

AL: .0000000
AlJ: 3000.000

GD: O
GT: ©
Ww: 0O
PC: .9999510
PX: 5
RS: 1
RU: -

U0:
Y1:
Y2
Y3:
Ccl:
C2:
C3:
Dl:
D2:
T1:
T2 2
T3:
T4 :
T5:
TC:
PA:
PM:

5.813680 usec
-3958.154 deg C
-1.3865.89 deg C
-138805.8 deg C
-14414.57 psi
-99.30154 psi /

48299.55 psi /
0.0446906
0.0000000

30.00206 nsec

0.820646 usec / yusec

54.13041 nusec

71.54495 usec / usec?
2095.804 nusec / psect

0.6781528
-0.3538370
0.99838510

/ usec
/ usec?
/ usec?

Husec
ugec?

/ usec?

Farosclientific, TIne.

4500 i48th Ave. N.E, Redmond, WA 98052
Thone: (425)883-8700 Pax: (425)867-5407
Web:http://www.parosclentific.com

Email: support@paroscientific.com

Page 1 of 1

Prepared by

Diglquartz®
Technology


















UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION &
77 WEST JACKSON BOULEVARD
CHICAGO, iL 60804-3590

REPLY TO THE ATTENTION OF:

WU-16J

CERTIFIED MAIL 7001 0320 0005 8923 5120
RETURN RECEIPT REQUESTED

Mr. Douglas M. Patulski
Mosaic Potash Hersey LLC
1395 135" Avenue
Hersey, Michigan 49639

Re:  Cease Injection: Well #1014 Injection Well, Osceola County, Michigan
Class ill U. S. Environmental Protection Agency Permit #MI-133-3G-A002

Dear Mr. Patuiski:

The U. S. Environmental Protection Agency has received your letter dated

May 9, 2013 regarding the loss of mechanical integrity for the above referenced
injection well, Based on the information that was reported in your letter dated

May 9, 2013 the EPA has concluded that the above referenced well lost mechanical
infegrity pursuant to 40 CFR § 146.8(a)(1) (enclosed).

You are hereby notified that the above referenced well must remain shut in until the
requirements in the paragraph below are met. Continued injection is a violation of the
Underground Injection Contro! regulations and the Safe Drinking Water Act.

Within 30 days from receipt of this letter, you must satisfy the mechanical integrity
requirement of 40 CFR §146.8(a)(1). Also, be advised that pursuant to your permit
conditions, you are required tc notify the EPA contact persons Fredia Hardin (312)
886-1493 or Jeffrey McDonald (312) 353-6288 at least 30 days in advance {o schedule
the witnessing of the mechanical integrity test or the plugging and abandonment of the
well. The scheduling of the withessing of these mechanical integrity tests must go
through the Region 5, Chicago Office. Injection may not resume until you have met
these requirements and received written authorization to resume injection.



2

You should be aware that violations of the Safe Drinking Water Act and Underground
Iniection Confrol regulations are subject to Administrative Orders which may include
penalties of up to $177,500 civil penalties of up to $37,500 per day of violation, and
criminal penalties of up to 3 years imprisonment and fines in accordance with Title 18 of
the United States Code, should you decide to continue injection.

Sincerely, A
, /f

L d'{:/ f:rfw s

f"j _,;', . "

/] 2 {i//é,’/éé%f@a'/ A
i/, Rebecca L. Harvey, Chief

47 Underground Injection Control Branch

/

Enciosure.

ceo Sam Williams
AEM Group















Monitoring Reports

2010 i 0 0

2010 Jun 0 0

2010 May o 0 730 117
2010 Apr o 0 730 117
2010 Mar o] 0 730 117
2010 Feb 0 0 7.30 1.17
2010 Jan 3] 0 730 117

http://r5Sgisintra2/Water/edit2/UIC/monttoring/report.aspx?id=1436

Page 2 of 2

4/18/2013



14.

15.

ls.

.
MI=133=3G-A002

Plugging and Abandomment. The permittee shall plug and abandon any
well covered under this permit consistent with 40 CFR 146.10, as
provided for in the plugging and abandarment plan contained in Part
IIT(B) of this permit. Within sixty (60) working days after plugging
a well, or at the time of the next cuarterly report (whichever is
shorter), the permittee shall sulmit a report to the Director. The
report shall be certified as accurate by the person who performed the
plugging operation, and shall consist of either:

(a) A statement that the well was plugged in accordance with the plan
previcusly submitted to the Director; or

(b) If the actual plugging differed from the approved plan, a
statement defining the actual plugging and explaining why the
Director should approve such deviation. -Any deviaticon from a
previcusly approved plan which may endanger urderground sources of
drinking water is cause for the Director to require the operator
to replug the well.

Inactive Wells. After cessation of injection for two (2) years the
permittee shall plug and abandon a well in accordance with the plan and
40 CFR 144.52 (a) (6) unless the permittee has:

(a) Provided notice to the Director; ard

(b) Described actions or procedures, which are deemed satisfactory by
the Director, that the permittee will take to ensure that the well
will not endanger underground sources of drinking water during the
period of temporary abandorment. These actions and procedures
shall include campliance with the technical requirexrents
applicable to active injection wells unless waived, in writing, by
the Director.

Financial Responsibility - The permittee shall maintain financial
responsibility and resources to plug ard abanden the undergrourd
injection wells in accordance with 40 CFR 144.52(a) (7) as provided in
Attachment R of the administrative record corresponding to this permit
action which is hereby incorporated by reference as if it appeared
fully set forth herein. The permittee shall not substitute an
alternative demonstraticn of financial responsibility from that which
the Director has approved, unless the permittee has previocusly
submitted evidence of that altermative demonstration to the ,
Director and the Director has notified the permittee in writing

 that the altermative demonstraticn of financial responsibility is

acceptable. The financial responsibility mechanism shall be
updated periodically, upon request of the Directeor, except when






Well Technical Review - Page 2 of 2

Y. Bxtigting Permits

Drescription of Business

AA\Cmanzon

http://rSgismtra2/Water/edit2/UIC/well/de fault.aspx?1D=1436 4/18/2013



Monitoring Reports

Home Front Office WECAR GWDW

Daepwel Home Add Reports Print

Home » Technical Review > Reports

NPDES

STPB

Facility: Mosaic Potash Hersey Lic
Permit: MI-133-3G-A002 State Permit:
Well: WELL #2062 Contact:
Reports
YEAR | MIP : MIR | MAP | MIAPD { IV | PH 5G
2008 720 118
2009 790 104
2010 730 117
2011 690 1.0410
2012 740 10320
2013 8.80 10380
Quarterly Reports
YEAR | QUARTER | MIP [ MIR | MAP | MIAPD | IV | PH 5G FL
2009 1 790 104
2010 1 730 117
Monthly Reports
YEAR | MONTH | MIP | MIR | MAP | MIAPD | IV [ PH SG
2013 Mar 0 0 8.80 10380
2013 Feb 0 0
2013 Jan 0 0
2012 Dec 0 0 7 1.0680
2012 Nov 0 0
2012 Oct 0 0
2012 Sep 0 0 9 1.0240
2012 Aug 0 0
2012 hl 0 o
2012 Jun 0 0 7.50 10220
2012 May 0 0
2012 Apr 0 0
2012 Mar 0 0 740 10320
2012 Feb 0 0
2012 Jan 0 0
2011  Dec 0 0 790  1.0040
2011 Nov 0 0
2011 Oct 0 0
2011 Sep 0 0 690 1.0960
2011 Aug 0 0
2011 Jul 0 0

http://rS gisintra2/Water/edit2/UIC/monitoring/report.aspx?1d=1436

Page 1 of 2

WEE VW

MIS M409
Karl Tomaszewski 231-832-8800%}

5/31/2013



Monitoring Reports

!2011 Jun 0 0 7.10 10640
2011  May 0 0
2011 Apr 0 0
2011 Mar 0 0 690 1.0410
2011  Feb 0 0
2011 Jan 0 0
2010 Dec 0 0
2010  Nov 0 0
2010  Oct 0 0
2010  Sep 0 0 770 106
2010 Aug 0 0
2010 Jul 0 0
2010 Jun 0 0
2010 May 0 0 730 117
2010 Apr 0 0 730 117
2010 Mar 0 0 730 117
2010 Feb 0 0 730 117
2010 Jan 0o 0 730 117

http://rSgisintra2/Water/edit2/UIC/monitormg/report.aspx?id=1436

Page 2 of 2

5/31/2013






Well Technical Review _ Page 2 ¢f 2

.

5. Aguifer Exemptions

T, Existing Permils

L. Description of Business ) i

M. Compliance with cther Federal Acts

X Confidentiaiity

P Oty

AsNCmanzon

http://r5gisintra2/Water/edit2/U1C/well/default.aspx?1D=1436 5/16/2013










€D 574
& s,

2 7 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
3 cEy o REGION 5
o o
3 N 77 WEST JACKSON BOUL:VARD
b, oF CHICAGO, 1L 60604-3590
L pROTE

AUG 13 20

REPLY TO THE ATTENTION OF:

WU-16J
CERTIFIED MAIL 7001 0320 (0005 8923 5007

RETURN RECEIPT REQUESTED

Mz. Douglas M. Patulski
Mosaic Potash Hersey, LLC
1395 135th Avenue

Hersey, Michigan 49639

Re:  Authorization to Inject into the Following Well:

Well #1013, Michigan Department of Environmental Quality (MDEQ) Permit
M385; U. S. Environmental Protection Agency Permit Number MIE-133-3G-A002
in Osceola County, Michigan

Dear Mr. Patulski:

The results of the mechanical integrity demonstration for the well referenced above have been
reviewed and have been found to be satisfactory. In accordance with permit conditions, Mosaic -

Potash Hersey, LLC of Hersey, Michigan is authorized to recommence injection into the well
referenced above.

Should you have any questions regarding the above infomiétion, feel free to contact Patrick Saieh
at (312) 886-4240 or saieh.patrick@epa.gov.

Sincerely yours,

i NN e

Rebecca L. Harvey, Chief
Underground Injection Control Branch
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i
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MICHIGAN DEPAR: _NT OF ENVIRONMENTAL QUALITY — OFFICE OF  JLOGICAL SURVEY
ANNULAR PRESSURE TEST

Permit Number

1-133-3G-A002
By authority of Part 615 or Part 625 of M385 M

Act 451 PA 1994, as amended. Well name & No.
Non-submission and/or faisification of this information Kalium Hersey No. 1013
may result in fines and/or imprisonment. W Y.

Surface location )
SW 14of NW 1/4 of% 1/4, Section26 T17N R OSW

Name and address of permittee Township County
Mosaic Potash Hersey LLC Hersey Osceola
1395 135th Avenue
Hersey, Ml 49639 Well type
Part 615 D Secondary recavery D Brine disposal
Part 625 D Waste disposal & Solution mining
Date of test Casing Tubing _
Sfi/ZD'IB 7" 29# @ 7557 feet /\/0/\16
Type of gauge lpﬁaéSCiﬁ RTIEC Mone e A Packer type/model Packer depth
. = I» #
inch face DIGITAL psirange O~ 300 Bricez PLUE Glco
New gauge D Yes ﬁ No _ Type of non-corrosive
if no, enter date of test calibration G {24 { 2012 liquid in the annulus
Average rate during injection Maximum allowed injection pressure
TEST DATA
Pressure readings (psig)

Time Annulus tubing Time Annulus tubing

OBLD 097 2565

OB20 /097 1527

©BLS [027 0835

B30 7E97 . COIZ

CEB 5 1896 . 944

C840 (096, G037

0845 1696, 8746

Comments Weu_ PRESSURIZED TO ™V Jzpsic-@ 2:45pm 7/5{/201 =4

O BsereD cpesspeecunsE | O.3819 p3iG] 3 Pocnanse  F29177 PSE .

WELL DeroRSTRATSS INTSRNA L MECHANICAL INTESRITY .

Lo

Certification if witnessed by DEQ representative: Q

Signature of DEQ empioyee %CN\B L Grnngus Date 03/01"/ zo(3

Certification if not witnessed by DEQ repdesentative: * staqé hat | am authorized by said owner. This report was prepared under my supervision and
direction. The facts stated herein are true, accurate and complete to the best of my knowledge.”

Signature Date

MAIL TO:  OFFICE OF QIL, GAS AND MINERALS
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
PO BOX 30256

EQP 7606 (rev. 8/2004) LANSING Ml 48309-7756






4500 148th Avenue N.E.  ‘acsimile: (425) 867-5407

ParOSCientiﬁC,!nC. Redmond, WA 98052-5194 Email: support@ paroscientific.com

Telephone: {425) 883-8700 Internet:hitp://www.paroscientific.com

CERTIFICATE OF CONFORMANCE

CUSTOMER: __ MOSAIC POTASH HERSEY
PURCHASE ORDER: CHARGE

DIGIQUARTZ MODEL: 765-3K

PART NUMBER: 1100-019-0

SERIAL NUMBER(S): 105210

PAROSCIENTIFIC INCORPORATED certifies that the part(s) identified above complies with
the requirements of the above order and has been manufactured in accordance with
engineering drawings, material and process specifications, testing procedures, and applicable
specification drawing of Paroscientific Incorporated. The Digiquartz model(s) identified has
been calibrated and tested over the specified pressure and temperature range and meets the
requirements of the applicable specification drawing. Primary pressure, lemperature standards
and transfer standards used at Paroscientific Incorporated for calibration and testing have
traceability to the National Institufe of Standards and Technology and are regularly checked
and calibrated according fo Paroscientific QA Procedure Q8521, Inspection Test and
Measurement Equipment, in accordance with the requirements of ISO 9001.:2008.

W 6/26/12

AUTHORIZED SIGNATURE DATE
Warren Schuchman, Quality Assurance Manager

Technology Precision Pressure Instrumentation
Document no. T8148, Rev "ALY", 11 Oct 2011 page 1 of 2



4500 148th Avenue N.E. acsimile: (425) 867-5407

ParOSCIGHtlfIC,lnC Redmond, WA 98052-5194 Email: support@ paroscientific.com

Telephone: {425) 883-8700 Intemet:http://www parcscientific.com

CERTIFICATION OF TRACEABILITY
TO
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY

Primary pressure and temperature standards used in the calibration and testing of Paroscientific Digiquartz

Models have traceabilily to the National Institule of Standards and Technology through the following
documentation.

Bell and Howell Primary Pressure Standard:

Bell and Howell, Model 6-201-0001, Piston/Cylinder P2-919/C2-1523 via DH Calibration Report No. 15441 and 16653
traceable o NIST. Weight Set 1, P/N 6-002-0002, via DH Calibration Report No. 14481, 16654 and 1284473284 traceable to
MNIST. Weight Set 2, P/N 6-002-0002, via DH Calibration Report No. 14576, 16603, 31227, 39628, 68390 and 1317389777
traceable to NIST. Piston/Cylinder P2-652/C2-1378 via DM Instruments Calibration Report No. 14575, 16602, 31226, 39627,
68389 and 1317739617 traceable to NIST. Piston/Cyilinder P1-231/C1-384 via DH Instruments Calibration Report No. 13170

and 1284475131 traceable to NIST. Piston/Cylinder P/N 6-201, No. P1-949/C1-922, via DH Instruments Calibration Report
17176 and 17445, traceable to NIST.

DH Primary Pressure Standard, Ol Operated Gauge:

DH Instruments, Model 5306, Piston/Cylinder S/N 3375, via DH Calibration Certificate Report No. 8398, 22146, 32354, 45308,
66563 and 1305698573 traceable to NIST. Piston/Cylinder 3511 via DH Calibration Report No. 8399, 22147, 32353, 45307,
656562 and 1305625084 traceable to NIST. Mass Set S/N 2032 via DH Calibration Report No. 24809, 24826, 45305, 45308,
1305538925 and 1305530461 traceable to NIST.

DH Primary Pressure Standard, Pneumatic Operated Gauge:

DH Instruments, Model 5203, Piston/Cylinder S/N 4845, via DH Calibration Certificate No. 8541, 27161, 38275 and

1300177141 traceable to NIST. Mass Set S/N 2032/3293 via DH Calibration Certificate Nos.4630, 24809, 8540, 32142, 45305
and 1300200369 traceable to NIST.

DH Primary Pressure Standard, Pneumatic Operated Gauge:

DH instruments, Model PG7601 via DH Instrumenis Calibration No, 32162, 41492 and 69127 traceable to NIST.
Piston/Cylinder S/N 305 via DH Instruments Calibration No. 20281, 32161, 41490 and 63125 traceable to NIST. DH

Instruments 35 kg Mass Set No. 2052 and Bell No. 2681A via DH Instruments Calibration Report No. 20282 , 32163, 32164,
41491, 41483, 69126 and 69124 fraceabie to NIST.

Hygroclip §3 MET4/4A Pari number 1560-XXX and 1561-XXX:

Humidity and Temperature calibrations are traceable to NIST through Rotronic Instrument Corporation; 160 E. Main Street,
Huntington, NY 11743,

Hygroclip HC2-53 MET4/4A Part number 1563-XXX and 1564-XXX Swigs Calibration Service {SCS)

Humidity and Temperature calibrations are traceable to SCS through Rotronic AG Grindelstrasse 6 8303 Bassersdorf Phone:
044-838-1111 E-mail: info@rotronic.ch

Technology Precision Pressure Instrumentation
Docurnent no. T8148, Rev “AU", 11 Oct 2011 page 2 of 2



4500 t Avenue N. E.

Fagcsimile: (428) 867-5407

P aroscC i en tl t IC I NC T Fef? Tw?end(’ztva\’sp; 8830700 1 Email:support@paroscientific.com
b = elephone: -

Internet:http://www.paroscientific.com

Art1309001:2008 registered company

CERTIFICATE OF CALIBRATION

DIGIQUARTZ MODEL: 765-3K
SERIAL NUMBER(S): 105210

The Paroscientific Digiquartz Mode! (s) identified above has been calibrated and tested with one or more of the following primary pressure

standards. All have traceability to the Nationat Institute of Standards and Technology.

Bell and Howell Primary Pressure Standard
Pneumatic Absolute or Gauge Dead Weight Tester Part Number: 6-201-0001, 5/N 4034 and S/N 1014

| Piston/Cylinder: 6-001-0002, P2.919/C2-1523, il PFiston/Cylinder: 6-001-0001, P1-949/C1-922, Weight Set
Weight Set 1: 6-002-0002 2: 8-002-0002
Range: 1.5 to 50 psi [10 to 345 kPa] Range: 0.3t0 5 psi [2 to 34 kPa]
Accuracy: 0.010 percent of reading Accuracy: 0.015 percent of reading

R Piston/Cylinder: 6-001-0002, P2-652/C2-1378,

Weight Set 2: 6-002-0002
Range: 1.51050 psi [10 to 345 kPg]
Accuracy: 0.010 percent of reading

DH Primary Pressurg Standard
Pneumalic Absolute or Gauge Dead Weight Tester Part Number: PG760t S/N 161

[ Piston/Cylinder: 3/N 305, Mass Set: S/N 2052

Range: 0.7 to 50 pst [5 to 345 kPa] absolute made, 0.29 to 50 pst [2 ta 345 kPa] gauge made
Accuracy: 0.002 percent of reading

DH Primary Pressure Standard

Pneumatic Gauge Dead Weight Tester, Model 5203, S/N 5557

|| Piston/Gylinder: S/N 4845, Mass Sets: S/N 2032, S/N 3203
Range: 20 to 1,600 psi [0.14 to 11 MPa]
Accuracy. 0.005 percent of reading

DH Primary Pressure Standard
Qi Operated Gauge Dead Weight Tester, Model 5308, S/N 3505

4 Piston/Cylinder: S/N 3375, Mass Set: S/N 2032
Range: 40 to 20,000 psi {0.3t0 138 MPa]
Accuracy: 0.01 percent of reading above 200 psi [1.4 MPa]
or 0.02 psi [0.14 kPa] at lower pressure

O Piston/Cylinder: 5/N 3511, Mass Set: S/N 2032
Range: 145 to 72,500 psi {1 to 500 MPa]
Accuracy: 0.02 percent of reading above 725 psi [5 MPa]
or 0.145 psi [1 kPa] at iower pressure

Feanat

§TEST §
j’ : L/‘ %4
-  DATE: 6/26/12

Tested By:

C/

m Digiquartz® Pressure instrumentation Document No. 8145-001, Rev. P §/22/10
b



8N: 105210 Part Number: 1100-019-0 Model: 765-3K

Calibration Date: 26-Jun-12 Report No: 14293

Pressure Range: 0 to 3000 psia

Temperature Range:

Port: 0il Filled

Technician: RM

0 to 40 deg C

Customer: Mosalc Potash HerSey
Address : 1395 135th Avenue
Hersey, MI 49639 USA

Report Date:
Sales Order:
S/R Number :

26-Jun=12
30096

10251

BL: O PT: N

BR: 9600 QD -

DD: - Q0: -

DL: O SL: -

DM: O SN: 105210
DO: - 5T: -

DP: 6 su: ©

ID: 07 TI: 4670
M - TR: 952
LL: - T0: O

LH: - Ur: 1.000000
MC: Y UL

Mb: 1 UM: USER
MN: 765-3K UN: 1

oP: - Uus: 0O

PF: 3000.000 VR: P1.06
PI: 4670 72Ii: O

PL: 3600.000 Z25: 0O

PO: O ZL: 0

PR: 238 zZv: .0000000
PS: O

AL: .0000000
" AU: 3000.000

GD: 0
GT: O
IW: O
PC: .9999%510
PX: B
RS: 1
RU: -

Ud:
Tl
Y2:
¥3:
Cl:
C2:
C3:
Di:
D2:
T1:
T2:
T3
T4
Th:
TC:
PA:
PM:

5.813680 usec

~3958.154 deg C / usec
~13865.88 deg C / usec?
~138805.8 deg C / usec?

-14414.57 psi

-99.30154 psi / usec
48299 .55 psi / usec?

0.0446906
0.0000G00
30.00206 usec

0.B20646 nsec / usec
54.13041 usec / nsec?
71.54495 usec / usec?
2095.804 usec / usec?

0.6781528
-0.3538370
¢.9999510

Parcscientific, Inc.

4500 148th ave., N.E, Redmond, WA 98052
Phone: (425)883-8700 Fax: (425)867-5407
Web:http://www.paroscientific.com

Email: support@parcscientific.com

Page 1 of 1

Prepared by

Tchnology


















MY ROBERT oM e Togs
MOSAIC Fo FAs ik #eReey
DI SECTION ATI REVIEW REPORT /275 /25% guea = =

) o A ERSE Y, P Pand gog
WELL NAME:__ £ EIVILZ AL g2 PERMIT #: 4]/ - | 33~ 36 —ppzy €47
ASSIGNEE: f"ﬁw?. (LA DATE: /ﬁ/ﬁé?
Company name on MIT Mo s/ c

Aekses Y /¢
No | ’ N/A

Is this the permittee?

If “no”, who 1s?

Does the company name on the MIT match the

well file info? No

If no, then a minor modification of the permit may be needed or the file may need to be updated for rule-
authorized wells.

Does the company name on the MIT match the
database info? ‘ S

No

If “no”, then the database needs to be updated via Clarissa to match the effective permit. If “yes” cross out the
database update initial line at the bottom of this page.

FROM DATABASE OR WELL FILE

Top of injection zone: 5768 Feet below ground surface
Packer depth in database: Y. Par FER leT s o Py

FROM MIT FORM

Packer depth on MIT form: Ry E Feet below ground surface
Fluid returned after MIT: 2/ 5 gallons
Date of MIT : t2/ 9 a7 |  Circle one: { Pass ) Fail
Indicate type of rework: Casing repair/squeeze job
Tubing/packer
Repaired through plugging
Sfaich ot zpEy/ Other repait—specify:. gud aElas 7" cssive Fepme 255t T8 ©wh faied

Not a repair (e.g. stimulation)--specify

Assignee: If rework was done, the type must be indicated in the CIL-ATI SS. If this was not a repair, and there
was 1o loss of M1, enter “no loss of MJ” in the “CIL DATE IN” column.

FROM THE CIL/ATI SPREADSHEET:

Date of loss of MI (enter N/A if no loss of MI—see above) V2, / e /@ 7

More than 90 days from loss of Mi to MIT? Yes | ONody | N/A
Y

Is the packer depth within 100’ from the top of the injection zone or deeper? (Yes] |No

If *“no”, the permittee must be notified that they need to reset the packer & retest.

Was the new packer depth entered into the WELL DE for this well? ( Yes) | No

(Give this form with the MIT, inspection cover sheet, rework forms and supplied information to Fredia to create
an Authorization To Inject letter.

Technical review completed (initjals) /0 5 Date ;2 /z g’”/gg; >

‘Mail out completed (initials) Date

IF NEEDED: Well ownership updated in database (initials) Date




231 832 3349

Mosaic Potash Hersey *418:38 am. 12-05-2007 212

[ Mosaic Potash Hersey LLC Tel 231-A32-3755
Mosa’c 1395 135th Avenue
h~ Hersey, Mi49639
¢ J wwv.masaicen.com

December 5, 2007

Jeff McDonald

Underground Injection Control Branch

United States Environmental Protection Agency
77 W. Jackson Blvd, WU-16]

Chicago, IL 60604-3590

RE: MI-133-3G-A002
MIT on Well KCL 2082 and authorization to resume injection

The Part 1 Mechanical Integrity Test was passed on Well 2082 on December 4,
2007. The EPA did not witness the MIT per your email dated 11/28/07. Mark
Smith of the Michigan Department of Environmental Quality was present to
witness the test. A signed copy of the DEQ Annular Pressure Test is enclosed for
your reference. The USEPA Standard Annular Pressure Test form is attached
along with the calibration certification for the pressure gauge that was used.

Well 2082 lost mechanical integrity on November 6, 2007. The well has not been
injected since mechanical integrity was lost. The casing leak was repaired by
installing a casing patch at 2851 feet and new 7" casing was run from the patch
to surface. EPA Form 7520-12 is being prepared for the rework and will be sent
to you by the end of the week. Injection of Well 2082 may not resume until we
receive written authorization from the EPA to resume injection.

Please review the information submitted with this letter and, as soon as possible,
authorize Mosaic Potash Hersey to resume injection of Well 2082.

If I can assist you with any additional information, please contact me at 231-
832-1216.

Sincerely,

Robert Schweitzer
Mining and Production Superintendent
Mosaic Potash Hersey

Cc: Raymond Vugrinovich, Michigan Department of Environmental Quality (no
attachments)



A, - - - 2
231 832 3349 Mosaic Potash Hersey 27:32 am. 12-05-2007 24

Form Approved OMB No. 2040-0042 Expires 1/31/05

UNITED STATES ENVIRONMENTAL PROTEGTION AGENCY
WASHINGTON, D.C. 20460
WELL REWORK RECORD
NAKME AND ADDRESS QF PERMITTEE NAME AND ADDRESS OF CONTRACTOR
Mosalc Potash Hersey Mosaic Potash Hersey
1385 135th Ave 1395 135th Ave
Hersey, Mi 49639 Hersay, Mi 48639
STATE COUNTY FERMIT NUMBER
Locate Well and Outiine Unit on MI Osceola IMI-1 33-3G-A002
Section Plat - 640 Acres SURFACE LOCATION DESCRIFTION
N SE 1/4 of NW 1/4 of SW 1/4 of Sac 26 T17N ROW e
HE 1 J ' H LOCATE WELL IN TWO DIRECTIONS TROM NEAREST LINES OF OLIARTER SECTION AND DRILLING UNIT
o ! 1 ! 1 Surface
""r"3"":’“"““?"‘5"""5“" Location 1158 # From (N/S) N Line of Quarter Section
....-':___1_-":rfﬂ_u..ll...-..;.--{--..- And 1319 K. From (E/w) W Ling of Quarter Section
""i"“'i"":'“" "-i---‘:-———;--—— WELL ACTIVITY Tatal Depth Before Rework TYPE QF PERMIT
W— S e e | [ Brine Disposal 7678" [Jindividual
"‘iX%"';""'"%‘ __E____E____ [JEnhanced Recovery :sn;asi'Daplh Afher Rewark [T Area
! , .
o ‘: o ':L o T T j:. o -E- o WE' ] Solutlon Mining Date Rework Commenced Number of Wells 19
“'}"'"“;"'"":""'""E‘““s‘“'i“" Lease Name 11/13/2007
— ) R . Date Rework Completed
b Kalium 2082 12/5/2007
WELL GCASING RECORD - BEFORE REWORK
Casing Cement Perforatlons Acid or Fracture
Size Depth Sacks Type From To Treatment Record
13 3/8 893" 200 Class A
9 5/8 5139 2425 Class A
7 77158 680 Class H
WELL CASING RECORD - AFTER REWORK (Indicate Additions and Changes Only)
Casing Cement Parforations Acid or Fracture
Size Depth Sacks Type From To Treatment Record
7 7715 680 Class H Casing patch Installed at 2857
DESCRIBE REWORK OPERATIONS N DETAIL WIRE LINE LOGS, LIST FACH TYPE
USE ADDITIONAL SHEETS IF NECESSARY Lag Types Logged Intervals
Set bridge plug at 5815-Fun packer in the hole to determine depth of the leak. Found leak at
6" below wellhead, Found 1.0, restriction at 460", Cut 7 inch casing at 1520' and ran casing
patch and new casing, Tested caslng , still leaking. Puiled more tengion on the casing patch.
7 inch seperated at 2850. Pull 7 Inch casing and dress 7 inch for a new pafch. Run new
casing patch and casing. Patch at 2851 Land wellhead slips and tested casing. Passed MIT.
Test witnessed by Michigan DEQ Rep Mark Smith. Retrisve CIBP-Run 4 1/2 casing to 6000’
CERTIFICATION
I certify under the penaity of law that | have personally examinod and am familiar with the information submitted in this
document and all attachments and thal, based on my inquiry of those Individuals immediately responsible for obtaining the
Information, | believe that the information is true, accurate, and complete. | anr aware that there are significant penalties for
submitting faise Information, including the possibility of fine and impriscnment.  (Ref. 40 CFR 144.33)

NAME AND OFFICIAL THLE ISIGNATURE DATE SIGNED

SPERT  Seolf @l E1TZER
asascian mg mldG SoeT. | BAI Jhunil 12)s)e7
¥

EPA Form 7520-12 (Rev. 8-01)




231 832 3349

Mosaic Potash Harsey 442724 am. 12-05-2007

Mosaic Potash Hersey LLC Tel 221-632-3755

[
M osa’ c"' 1395 135" Avenue Fax 231-832-3349
4

Hersey, Ml 49839
. www.mosaicce.com

Fax
NUMBER OF PAGES
DATE: 12/5/07 INCLUDING COVER PAGE: 2
TO: Patrick Saieh, US EPA Region 5
CC:
FAX: 312-886-4235
FROM: Bob Schweitzer

SENDER'S FHONE: 231-832-1216

He: Permit Mi-133-3G-A002 Well 2082 Rework Record

The Weil Rework Record (EPA Form 7520-12) for the casing repair on Well 2082 is
attached.

CONFIDENTIALITY NOTE: The information contained in this facsimile transmission is intended
only far the persenal and confidential use of the individual(s) or entity(ies) named above, and may
include material that is privileged and confidential. Any dissemination, distribution or copying of
this transmittal is strictly prohibited. If you have received this transmittal In error, please notify us
immediately by telephone and return the original transmittal to us by mail. Thank you.

112



231 832 3349

Mosaic Potash Hersay 1718:26 am. 12-05-2007

Mosaic Potagh Hersey LLC Tel 231-832-3755

. .
MOSG’C” 1385 135" Avenue Fax 231-832-3349

Hersey, MI 49639
' WWIW.MOSRICCO.com

Fax
NUMBER OF PAGES
DATE: 12/6/07 INCLUDING COVER PAGE: 2
TO: Patrick Saieh, US EPA Region 5
CC:
FAX: 312-886-4236
FROM: Bob Schweitzer

SENDER'S PHONE: 231-832-1216

Re: Permit MI-133-3G-A002 Well 2082 MIT

The cover letter that will be sent via FedEx today is attached for your reference. | will fax
EPA Form 7520-12 (Well Rework Record) to you later today.

CONFIDENTIALITY NOTE: The information contained in this facsimile transmission is intanded
only for the personal and confidential use of the individual(s) or entity{les) named above, and may
include material that is privileged and confidential. Any dissemination, distribution or copying of
this transmitial is strictly prohibited. If you have received this transmittal in error, please noiify us
immediately by telephone and return the original transmittal to us by mail. Thank you.

1/2
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
STANDARD ANNULAR PRESSURE TEST

Operatdr ,zﬁgﬁ‘fdfz: é’?ﬁfﬁ’ //é‘ff’j*é‘}’ State Permit No. ,9152?

Address /395 /357K e USEPA Permit No. #2757 s34 - B4 - ot &
BEtey, s a4 d Date of Test /2 ~4~2p7 7

Well Name %f St el Well Type P77 Fagrpsy Ahwivs

LOCATION INFORMATION .j;' Z_ Quarterofthe 42/  Quarterofthe 475,/ Quartter

of Section A ; Range ﬂg ; Township Ty ;County  Z75C8747°7 ;
Company Representative /ﬂ/’/ I ’ Fleld Inspector ,rz’/ AT

Type of Pressure Gauge ,ﬂiz,,«fz”g /0 inch face; 2 - 3zes psi full scale, & 2w ¢ psi increments;

5’

New Gauge? Yes & No [ If no, date of calibration /24 J’fé’/ Calibration certification submitted? Yes bd No [
TEST RESULTS

Readings must be taken at least every 10 minutes for a
minimum of 30 minutes for Class II, Il and V wells and 60 | 2-year test for TA’d wells on time? Yes [0 No O
minutes for Class [ wells, . :
For Class IT wells, annulus pressue should be at least 300 After rework? Yestd No
psig. For Class | wells, annulus pressure should be the Newly permitied well? Yes 0 Ne O
greater of 300 psig or 100 psi above maximum permitted
injection pressurs.

Original chart recordings must be submitted with this form.

S-year or annual test on time? Yes [ No O

Pressure (in psig)

. p il
Time Annulus Tubing Casing size 77 72

728 JOLL. i A7 Tubing size 72 4/

A e j{.; ) I Packertype __ £/84.4

YA 009 G2 / Packer set @ __ 5545 |
PSS LR SR / Top of Permitted Injection Zone =77
[h5s O 58S / Is packer 100 ft or less above top of

1h s , / o
N, /. / Injection Zone ? Yes [ No OO
/2 ias Juld G5y / 1f not, please submit a justification.
Fluid return (gal.)  F/£, 5 Getfon s
Comments:
Test Pressures: Max. Allowable Pressure Change: Initial test pressure x 0.03 e psi

Test Period Pressure change 7. 74% psi
Test Passed & Test Failed O

If failed test, well must be shut in, 1o injection can occur, and USEPA must be contacted within 24 hours,

Corrective action needs to occur, the well retested, and written authorization received before injection can
recommence.

I certify under penalty of law that this document and all attachments are, to the best of my knowledge and
-beliet, true, accurate, and complete. 1 am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations. (See 40 CFR 144.32(d))

oo o e e 0 AL vme
Wrrezan L Rhcks f“fxﬁ/..w A LY el 7

Printed Name of Company Representative  Signature of Company Representative Date




9&% NMICHIGAN DEPARTMENT OF ENVIRONWENTAL QUALITY ~ OFFICE OF GEOLOGICAL BURVEY

ANNULAR PRESSURE TEST

Permit Number
) e o 438
By authority of Part 615 or Part 828 of

Act 451 PA 1994, as amended, Weil namea & Mo,
Nop-submission andfar {alsificafion of this information Kalum 2082

may result in fines andfor impriscnment, -
Surface location

SE i of MW 1/4 of NWW 174, Section 26 T 17N R 8W

MName and address of parmitias

Township County
Hersey Osceola
Mosaic Potash Hersey - _..WE
1305 135" Ave well type
| Hersey, Mi 40839 Part 615 [ ] secondary recovery || Brine disposal i
Part 825 [T vwaste disposal Bl solution mining l‘
!
Date of test Casing ¥ Tubing
12472007 7 Inck 238 3172 inch Drill Pipe §
)
Type of gauge Paroscientific Packer typefmodel Packer depth L
;
inch face Digital pst range 0-30004 J
Newgauge [_]Yes DX]®oa Typa of hon-corrosive ;
if no, enter date of test calibration L lliquid In the antulus i
Avgrage rafe during injection - Masimum alfowed injection pressura ‘r
TEST DATA :
Fressure readings (psig) , ]
Time Annuus tubing Time Anniulus tubing l
NIRRT /o222 Z
1150 (027
£ HE ‘OB ¥ )
A s N o i
S/ ] L1893 |
SRR /BT Ses* |
(200 F 0 1o 1 34# i
{26 A /2 44 95 §
i
{
Comments i

Cortification f witnessed by DEQ representative:

Signatre of DEQ employae ,M/az d )Jzﬂu?_z : Date /2 - .(/ - o

Certification i not witnessed by DEQ renresantative; 'l state that | am audor id owvmar. Thi
Ertii | & DREQ repraser 3, Al rized by said owner. This report was prepared undar rmy supervie
direction. The {acis staled herain are fue, acourals and complele 1o tha best of my knowledge.® : v supetision nd

Signature

S Date
MAIL TO:  QFFICE OF GEOLOGICAL SURVEY
PICHIGAN DEPARTMENT OF ENVIRONMENTAL SLIALITY



P rOSCI entIﬂ C h’]C 4500 148th Avenue N.E. Facsimile: (425) 867-5407
) . Redmond, WA 98052-5194 Email: schuchman@paroscientific.
: a 3 Telephone: (425) 883-8700 lnternet:hitp:/fwww.@paroscie:gtr;ﬁ|t:1i:gr?1m

CERTIFICATE OF CONFORMANCE

CUSTOMER: PHE-CS-HERSHEY CENTRAL STOREROCOM
PURCHASE ORDER: U115262

T RANSDUCER MODEL: 765-3K

FPART NUMBER: 1100-019-0

SERIAL NUMBER(S): 105210

PAROSCIENTIFIC INCORPORATED certifles that the pari(s) identified above complies with
the requirements of the above order and has been manufactured in accordance with
engineenng drawings, material and process specifications, testing procedures, and applicable
specification drawing of Paroscientific Incorporated The transducer(s) identified has been
calibrated and tested over the specified pressure and temperature range and meets the
requirements of the applicable specification drawing. Primary pressure, temperature standards
and transfer standards used at Paroscientific Incorporated for calibration and testing have
traceability to the National Institute of Standards and Technology and are regularly checked
and calibrated according to Paroscientific QA Procedure Q8521, Inspection Test and
Measurement Equipment, in accordance with the requirements of ISO 9001:2000.

£ zéi 9/10/07

AUTHORIZED SIGNATURE DATE
Warren Schuchman, Quality Assurance

|

Technology Precision Pressure Instrumentation
Document no. T8148, Rev "AF", 16Apr07 page T of 2



4500 148th Avenue N.E. Facsimile: (425) 867-5407

i . i I Redmond, WA 98052-5194 Email: schuchman@paroscientific.com
Paroscientific,Inc.

Telephone: (425) BB3-8700 Internethitp/imww paroscientific.com

CERTIFICATION %F TRACEABILITY
T
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY

Primary pressure and temperature standards used in the calibration and lesting of Paroscientific pressure

transducers or Meteorological Systems have traceability to the National Institute of Standards and Technology
tFrough the following documentation.

Bell and Howell Prirmary Pressure Standard:

Bell and Howell, Model 6-201-0001, Piston/Cylinder P2-913/C2-1523 via DH Calibration Report No. 15441 and
16653 traceable fo NIST. Waeight Set 1, P/IN 8-002-0002, via DH Calibration Report No. 14481 and 16654
traceable fo NIST. Weight Set 2, P/N 6-002-0002, via DH Calibration Report No. 14576, 16603, 31227 and
39628 traceable to NIST. Piston/Cylinder P2-852/C2-1378 via DH Instruments Calibration Report No. 14575,
16602, 31226 and 39627 traceable fo NIST. Piston/Cylinder P1-231/C1-384 via DH Instruments Calibration

Report No. 13170 traceable to NIST. Piston/Cylinder P/N 6-201, No. P1-948/C1-922, via DH Instruments
Calibration Report 17176 and 17445, traceable to NIST,

DM Primary Pressure Standard, Qi Operated Gauce:

DH Instruments, Model 5308, Piston/Cylinder S/N 3375, via DH Calibration Certificate Report No. 8398, 22146,
32354 and 45306 traceable to NIST, Piston/Cylinder 3511 via DH Calibration Report No. 8399, 22147, 32353

and 45307 fraceable to NIST. Mass Set S/N 2032 via DH Calibration Report No. 24809, 24826, 45305 and 45308
traceable to NIST.

D H Primary Pressure Standard, Pneumatic Qperated Gauge;

DH Instruments, Model §203, Pistorn/Cylinder S/N 4845, via DH Calibration Certificate No. 8541, 27161 and

38275 traceable to NIST. Mass Sef S/N 2032/3283 via DH Calibration Certificate Nos.4630, 24808, 8540, 32142,
and 45305 traceable to NIST.

DH Primary Pressure Standard, Pneumatic Operated Gauge:

DH instruments, Model PG7601 via DH Instruments Calibration No. 321682 and 41482 traceable to NIST.
Piston/Cytinder S/N 305 via DH Instruments Calibration No. 20281, 32161 and 41490 traceable to NIST. DH

Instruments 35 kg Mass Set No. 2052 and Bell No, 261A via DH Instruments Calibration Report No. 20282 ,
32183, 32164, 41491 and 41493 fraceable to NIST.

Hart Scientific Precision Thermometer {MET3A only):

Hart Scientific, Black Stack Model 1560 Serial Number A34523, PRT Scanner Model 2562 Serial number
A34523, traceable to NIST via report number A4707031, Temperature Probe Model A1959 Serial Numbers
4424A-02, 4424A-04, 4424A-05, 4424A-06 and 5177C-02 traceable to NIST via report numbers 196a-06, 198a-
08, 199a-06, 200a-08 and 183a-06.

Technology Precision Pressure Instrumentation
Document no. T8148, Rev "AF”, 164pr07 page 2 of 2



= ¥ 4500 148th Avenue N.E. Facsimile: (425) 867-5407
f.“‘ P a I'O SCi e n t!ﬂ C y I n C . Redmond, WA 98052-5194 Email:salessuppori@paroscientific.com
Telephone: (425) 883-8700  Internet:hitp./iww.paroscientific.com

CERTIFICATE OF CALIBRATION

TRANSDUCER MODEL: 765-3K
SERIAL NUMBER: 105210

The Paroscientific transducer(s) identified above has been caiibrated and tested with one or mare of the following primary pressure and
temperature standards, All have traceability 1o the National Instilute of Standards and Technology.

Bel and Howell Primary Pressure Standard

P rneumatic Absolute or Gaugs Dead Weight Tester Part Number: 6-201-0001, S/N 4034 and S/N 1014

. Piston/Cylinder. 6-001-0002, P2-919/C2-1523,
Weight Set 1: 6-002-0002
Range: 1.5%0 50 psi [10 to 345 kPa]
Accuracy: 0.010 percent of reading

¥ Piston/Cylinder: 8-001-0002. P2-652/C2-1378,
Weight Set 2: 6-002-0002
Range: 1.5 to 50 psi [10 to 345 kPa)
Accuracy: 0.010 percent of reading

e Piston/Cylinder, 6-001-0001, P1-949/C1-022 .
Weight Set 2: 6-002-0002
Range: 0.3io0 5 psi [2 to 34 kPa}
Agcuracy: 0.015 percent of reading

DH Primary Pressure Standar
Preumatic Absolute or Gauge Dead Weight Tester Part Number; PG7601 S/N 161
Piston/Cylindar; S/N 305, Mass Set: S/N 2052

Range: 0.7 to 50 psi [5 to 345 kPa] absoiute mode, 0.29 to 50 psi [2 to 345 kPaj gauge mode
Accuracy: 0.002 percent of reading

DH Primary Pressure Standard

Prieumnatic Gauge Dead Weight Tester, Mede! 5203, S/IN 5557

Piston/Cylinder: S/N 4845, Mass Sets: S/N 2032, S/N 3293
Range: 20to 1,600 psi [0.14 to 11 MPa}
Accuracy: 0.005 percent of reading

Ot Primary Pressure Standarg

Qil Operated Gauge Dead Weight Tester, Modei 5306, SN 3505
___ﬂl-{ Piston/Cylinder: S/N 3375, Mass Set S/N 2032
Range: 40 to 20,000 psi [0.3 to 138 MPa]
Accuracy: (.01 percent of reading above 200 psi [1.4 MPa]
or 0.02 psi [0.14 kPa} at lower pressure
. Piston/Cyiinder: S/N 3511, Mass Set: S/N 2032
Range: 145 to 72,500 psl [1 to 500 MPg]
Accuracy: 0.02 percent of reading above 725 psi [5 MPa]
or 0.145 psi [1 kPa] atiower pressure

Hart Scientific Precision Thermometer (MET3A only)

— Bfack Stack model 1560 S/N 97568, PRT Scanner modet 2562 S/N A34523, Temperature Probe Model A1659;
S/Ns 4424A-02, 4424 A-04, 4424A-05, 4424A-06 and 5177C-02.
Range: -50° 10 60° C.
Accuracy. 015°C.

Tested By: 7

Digiquartz” Pressure Instrumentation
Document No. 8145-001, Rev. M 4/18/07




e
SN: 105210 Part Number: 1106-01%-0C

Model: 765-3K Port: 0il Filled
Calibration Date: 10-Sep-07 Report No: 7548 Technician: WMR
Pressure Range: 0 to 3,000 psia Temperature Range: 0 to +40 deg C
Customer: PHE-CS-Hershey Central Storercom Report Date: 10-Sep-07
Address : 1395 135th Avenue Sales Order: 246285
Hergey, MI 49839 USA S/R Number
BL: ¢ PT: N Ue: 5.813680 usec
BR: 9600 QD: - Y1 ~3858.15%4 deg C / pgsec
pD: - Q0: -~ Y2: ~13865.89 deg C / psecs:
DL: 0 8L: - ¥3: -138805.8 deg C / psec?
DM: 0 SN: 105210 Cl: -14414.57 psi
Do: - 8T: - C2: -9%.30154 psit / usec
DP: & sU; 0 C3: 48298.55 psi / usec:
ID: 01 TI: &70 Dl 0.0446906 )
IM: - TR: 852 D2 0.0000000
LL: - TU: 0 T 30.00206 usec
LH: - UF: 1.000000 T2 0.820646 usec / usec
MC: Y UL T3: 54.13041 psec / usec?
MD: 1 UM: USER T4 : 71.54495 usec / umec?
MN: 765-3K : 1 TS : 2095.804 psec / usep?®
op: - Us: ¢ TC: 0.6781528
PF: 3000.000 VR: P1.06 PA: 0.000000C
PI: &70 ZI: 0 PM: 1.0000000
PL: 3600.000 25: 0
PO: O Z2L: 0
PR: 238 ZV: .00C0000
P8: 0
AL: 00006000
AU: 3000.000
GD: 0
cGT: 0
LW: ¢
PC:; 1.000000
PX: 35
RE: 1
RU: O
Paroscientific, Inc.
. T
4500 148th Ave. N.E. Redmond, WA 98052 s
Phone: (425)883-8700 Faxs (425)867-5407 {1 | |
EEp: / o lentific. Iquartz®
Web:htip://www.paroscientific. com \l?fg/t,/,
Email: supperté@parcscientific, com Tachno!ogy

Page 1 of 1
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DRES: MICHIGAN DEP;  MENT OF ENVIRONMENTAL QUALITY — OFFICE

ANNULAR PRESSURE TES)

2EOLOGICAL SURVEY

Permit Number ;
' = 438
By authority of Part 815 or Part 825 of
Act 451 PA 1894, as amended, Wall name & No.
Nor-submigsion and/ar falstfication of this information Katium 20682
may result in fines and/or imprisonment. _ ‘
Swrface location
SF w4 of NW 14 of MW 14, Section 28 T 17N ROW
Nama and sddress of permities Township County i
' Hersey Osceols
Mosaic Potash Hersey
1395 135" Ave Well type
Hersay, Mi 48638 Part 815 [] secondary recovery || Brina disposal
Part 625 [:] WWaste disposal Schufton mining
Date of test Casing Tublng [
12/472007 7 Inch 23# 3102 inch Drifll Pipe l
Type of gauge Paroscientific Packer type/model Packer depth ;

inch face Dighal psi range G-3006#

New gauge B Yos iZI MNo

if no, enter date of test calibration figuid tiy the annulus

Type of non-corrosive

Average rate daring injection

Maximum allowad njeciion pressure

TEST BATA
Pressure readings (psig)
Time Annuus iubing Time Annuus tublng
/.35 eyris
Wi f;f@ ,; ?}§ / ;‘*
I &
U 50 T AT
L AE /D 47 F85*
200 TN Y '%
/2 s [0 el Gt ®
]
i
! i
Comments —

Cartification if witnessed hy DEQ representative:

Signature of DEQ employag

Yl ) il

Date

DR AN Y.

Gertification If not witnessed by DEG réprasentative: * state

i diraction. The facts stated herein are true, acourate and complats to the bast of my knowledge."”

Signature

Mall TG OFFICE OF GEOLOGICAL SURVEY

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

that I am authorized by safd owner, This report was prepared under my §upewision ang

Dale




STATE OF MICHIGAN

DEPARTMENT OF ENVIRONMENTAL QUALITY P
Lansmvg D Ei’ -i
e - e
JENNIFI(E}EVI‘\%ECI;{;\NHOLM . g;rEVEN E@%gE%TER
RECEIVEL
September 22, 2006 SEP 20 7006

EPA REGION &

Mr. Bob Sweitzer

Minefield Supervisor
-Mosaic Potash Hersey LLC
- 1395 135th Ave.
Hersey, Michigan 49539

Dear Mr. Sweitzer:
SUBJECT: Mechanical integrity Testing, Kalium 2031, Permit No. 383-914-767

As required by R 299.2391(2) of the administrative rules promulgated under authority of Part .
625, Mineral Wells, of the Naturai Resources and Environmental Protection Act, 1994 PA 451,
as a amended (NREPA), on Friday, September 22, 2006, mechanical integrity testing on the
subject well was conducted. A bridge plug has been set in the well at 6801 feet and cement
placed on top of the bridge plug prior to converting the well to mine the Salina F Unit salt. The
top of the cement was tagged at 6670 feet. The casing has been under pressure since last
week, according to Mr. Bill Hicks of Mosaic, USA. Internal mechanical integrity of the 7-inch
long string casing was demonstrated using a pressure test. [ witnessed the test for the
Michigan Department of Environmental Quality. The test was not witnessed by a representative
of the United States Environmental Protection Agency. | recorded the following pressures:

Time Annulus Pressure (psig)

08:59 951.817
09:04 951.814
09:09 951.814
09:13 951.811
09:18 951.808
09:23 951.792
09:28 951.779
09:33 951.769
09:38 951.758
09:43 951.751
09:48 951.748
09:53 951.743
09:59 951.743

Pressure was measured by a Paroscientific O - 2000 psi digital quartz pressure standard, model
760-2K, serial number 54710, last calibration 5/14/1998, supplied by Mosaic USA, LLC.

CONSTITUTION HALL » 525 WEST ALLEGAN STHEET = PO, BOX 30256 « LANSING, MICHIGAN 48909-7756
www.michigan.gov = (517) 241-1515






DELQ

MICHIGAN DEPA

ZNT OF ENVIRONMENTAL QUALITY — QFFICE -

EOLOGICAL SURVEY

ANNULAR PRESSURE TEST

By authority of Part 615 or Part 625 of
Act 451 PA 1994, as amended.

Permit Number
383-914-76  MI-133-3G-AD002

Well name & No.

Non-submission and/or falsification of this information Kalium 2031
may result in fines and/or imprisonment.
Surface jocation
14 of NE  1/4of SW  1/4, Section 26 T 17N RO9W
Name and address of permitiee Township County
Mosaic USALLC Hersey Osceola
1395 135th Avenue
Hersey, Ml 49639 Well type
Part615 D Secondary recovery D Brine disposal

Part 625 D Waste disposal IE Solution mining
Date of test Casing Tubing
10/22/2006 7° 23# N-80 @ 7808 feet None
s o ; : roni Packer /model Packer depth
Type of gauge ES&S%E?RLD ?‘C{g‘g‘ff?;%.?}f:%s% Rszf_% T racke type p
inch face psirange ™ ~2a0
Newgauge []ves [<INo Type of non-corrosive No annulus
if no, enter date of test calibration liquid in the annulus
Average rate during injection Maximum allowed injection pressure
TEST DATA
Pressure readings (psig}
Time Anntus tubing Time Annulus tubing
0859 qs5t.8i]
0g04 g5i.814
0909 9s1.814
093 9si.8] 1
09i85 751808
0g923 951792
0928 951. 779
o933 Qsi1- 769
0138 95i. 758
0943 95i. 75]
0q48 951.748
53 G5 743
0959 951.743
Comments

at 6670 feet.

Well was plugged back to prepare for mining of Salina F Unit salt; bridge plug at 6801 feet - cement on top; top of cement tagged

Certification if witnessed by DEQ re resentative;
Signature of DEQ employeié%‘m m@ /L/"'SVNV\CA}-

Q| zz(zooC

Date

Signature

Certification if not witnessed by DEQ répresentative;’™| st@e that § am authorized by said owner. This report was prepared under my supervision and
direction. The facts stated herein are true, accurate and complete to the best of my knowledge.”

Date

MALL TO: OFFICE OF GEOLOGICAL SURVEY

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

PO BOX 30256

EQP 7606 (rev. 8/2004) LANSING MI 48908-7756




4500 148th Avenue N.E. Facsimile: (425) 867-5407

r_/- P a rOS CI e ntlfl C, I n C . Redmond, WA 98052-5194 Email: salessupporti@paroscientific.com

Telephone: (425) 883-8700 Internet: http://www.paroscientific.com

CERTIFICATE OF CONFORMANCE

CUSTOMER: | IMC KALIUM, LTD.
PURCHASE ORDER: N/A
TRANSDUCER MODEL: 760-2K

PART NUMBER: 1107-033-0
SERIAL NUMBER(S): 54710

PAROSCIENTIFIC INCORPORATED certifies that the part(s) identified above complies with the
requirements of the above order and has been manufactured in accordance with engineering
drawings, material and process specifications, testing procedures, and applicable specification
drawing of Paroscientific Incorporated. The transducer(s) identified has been calibrated and
tested over the specified pressure and temperature range and meets the requirements of the
applicable specification drawing. Primary pressure standards and transfer standards used at
Paroscientific Incorporated for calibration and testing have traceability to the National Institute of
Standards and Technology and are regularly checked and calibrated according to Paroscientific
QA Procedure Q8521, Inspection Test and Measurement Equipment, in accordance with the
requirements of ISO 8001.

(Donatld. £ rirreorse — 5/14/99

AUTHORIZED SIGNATURE DATE
Donald H. Hanson, Director of Engineering and Quality Assurance
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PAROSCIENTIFIC, INC.
4500 148th Ave. N.E.
Redmond, WA 58052
Tel: (425) 883-8700
Fax: (425) 867-5407

Customer: IMC KALIUM LTD.
1385 135TH AVENUE
HERSEY, MI 49639
Date: p4-08-10298

Sales Order: 15583 8/R 5758

STATUS REPORT OF INTELLIGENT TRANSMITTER

Serial Number: 54710

Model: 760-2K

Pressure Range: 0 to 2000 psia

Port: oil filled

Configuration Calibration Coefficients

VR: 60.07 PA: .,0000000

SN: 54710 PM: 1.000000

ID: 01 TC: .683%0874

BR: 5600

PpT: N U0: 5.8895795
Y1: -3514.328

DP: 6 . Y2: -12187.81
Y3: ~-72768.38

MD: 1

MC: Y Cl: -8358.509
C2: -626.9729

UN: 1 C3: 19397.85

UF: 1.000000

PR: 00238 D1: .0538819

TR: 00952 D2: .0000000

OP: 2100.000 T1: 29.98964

z8: 0 T2: -.0372625

Zv: .0000000 T3: 47.63067

T4: 73.49568
T5: 729.2003

Prepared by: T.Chau
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CERTIFICATION _]QF TRACEABILITY
O
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY

Primary pressure standards used in the calibration and testing of Paroscientific pressure
fransducers have traceability to the National Institute of Standards and Technology through the
following documentation.

Bell and Howell Primary Pressure Standard:

Bell and Howell, Model 6-201-0001, Piston/Cylinder P2-919/C2-1523 via DH Calibration Report
No. 15441, traceable to NIST via test report numbers M4212 and 822/255136-95. Weight Set 1,
P/N 6-002-0002, via DH Calibration Report No. 14481, traceable to NIST via test report numbers
M4212, TN-251820-93 and 822/255136-95. Weight Set 2, P/N 6-002-0002, via DH Calibration
Report No. 145786, traceable to NIST via test report numbers M4212, TN-251820-93 and
822/255136-95. Piston/Cylinder P2-652/C2-1378 via DH Instruments Calibration Report No.
14575, traceable to NIST via test report numbers M4212 and 822/255136-95. Piston/Cylinder
P1-231/C1-384 via DH Instruments Calibration Report No. 13170, traceable to NIST.
Piston/Cylinder P/N 6-201, No. P1-949/C1-922, via DH Instruments Calibration Report 15440,
traceable to NIST via test reports M4212 and 822/255136-95.

DH Primary Pressure Standard, Qil Operated Gauge:

DH Instruments, Model 5306, Piston/Cylinder S/N 3375, via DH Calibration Certificate No. 8398
via National Bureau of Standards Reports M4212 and 822/255136-95. Piston/Cylinder 3511 via
DH Calibration Report No. 8389 and via NIST reports M4212 and 822/255136-85. Mass Set S/N
203/22via1%)6H SE)alibration Report No. 4630 and via test report numbers M4212, TN-251820-93 and
822/255136-95.

DH Primary Pressure Standard, Pneumatic Operated Gauge:

DH Instruments, Model 5203, Piston/Cylinder S/N 4845, via DH Calibration Certificate No.8541,
via National Bureau of Standards Reports M4212 and 822/255136-95. Mass Set S/N 2032/3293
via DH Calibration Certificate Nos.4630 and 8540 and via National Bureau of Standards Reports
M4212, TN-251820-93 and 822/255136-95.

DH Primary Pressure Standard, Pneumatic Operated Gauge:

DH instruments, Model PG7601, Piston/Cylinder S/N 305 via DH Instruments Calibration No.
7168, traceable to NIST via test reports M4212, TN-251820-93 and 822/255136-85. DH
Instruments 35 kg Mass Set No. 2052 via DH Instruments Calibration Report No. 7210, via
traceable to NIST via test reports M4212, TN-251820-93 and 822/255136-95.

Digiquartz® Pressure Instrumentation
Document No. T8148, Rev."J”, 9Febd9
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CERTIFICATE OF CALIBRATION

TRANSDUCER MODEL: 760-2K
SERIAL NUMBER: 54710

The Paroscientific transducer(s) identified above has been calibrated and tested with one or more of the following primary
pressure standards. All have traceability to the National Institute of Standards and Technology.

Bell and Howell Primary Pressure Standard

Pneumatic Absolute or Gauge Dead Weight Tester

Part Number: 6-201-0001, 5/N 4034 and S/N {014

Piston/Cylinder: 6-001-0002, P2-919/C2-1523, Weight Set 1: 6-002-0002

Range: 1.5to 50 psi [10 to 345 kPa]

/ Accuracy: 0.010 percent of reading . _ _
Piston/Cylinder: 6-001-0002, P2-652/C2-1378, Weight Set 2: 6-002-0002

Range: 1.5 to 50 psi [10 to 345 kPa]

Accuracy: 0.010 percent of reading

Piston/Cylinder: 6-001-0001, P1-949/C1-922 , Weight Set 2: 6-002-0002

Range: 0.3 to 5 psi [2 to 34 kPa]

Accuracy: 0.015 percent of reading

DH Primary Pressure Standard
Pneumatic Absolute or Gauge Dead Weight Tester

Part Number: PG7601 S/N 161
Piston/Cylinder: S/N 305, Mass Set: S/N 2052
Range: 0.7 to 50 psi [5 to 345 kPa] absolute mode, 0.29 to 50 psi [2 to 345 kPa] gauge mode
Accuracy: 0.002 percent of reading

DH Primary Pressure Standard
Pneumatic Gauge Dead Weight Tester, Model 5203, S/N 5557

Piston/Cylinder: S/N 4845, Mass Sets: S/N 2032, S/N 3293
Range: 20to 1,600 psi [¢.14 to 11 MPa]
Accuracy: 0.005 percent of reading

DH Primary Pressure Standard
(?} Operated Gauge Dead Weight Tester, Model 5306, S/N 3505

Piston/Cylinder: S/N 3375, Mass Set: S/N 2032

Range: 40 to 20,000 psi {0.3 to 138 MPa]

Accuracy: 0.01 percent of reading above 200 psi {1.4 MPa]
or 0.02 psi [0.14 kPa] at lower pressure

Piston/Cylinder: S/N 3511, Mass Set: S/N 2032

Range: 145 to 72,500 psi [1 to 500 MPa]

Accuracy: 0.02 percent of reading above 725 psi [5 MPa]
or 0.145 psi [1 kPa] at lower pressure

Tested By: w

Document No. 8145-001, Rev. F 10/17/97

Date: = 1-319
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REVIEW AND CHECK OF WATER-BRINE INTERFACE TEST DATA

mw Name Operator

Hersey IMC Potash Hersey, Inc.

Well Name Field Name USEPA Permit Number

#1054 MI-133-3G-A002

County State Test Date Reviewer Review Date
Osceola Michigan |07/03/2004 | Gerrish 12/14/2004

Test and Reference Well information

Casing Length, ft

Casing Volume, ¢

Tubing Length, it

7839 1.6535 . 6200
Casing QD, in Prop. Interface D Tubing OD, in
_7.000 : : 4.5

Casing weight, Ib .

23

; Tubing Displ., gal

0.8261

=3

G

Vol. to Inject, gals.
7210

'“.I'e'st“Lit'qui'd

Calc. Pressure, psi

491

Calc. Interface Depth

7451

History of Brine Displacement

Maximum Injection Rate to Achieve Displacement of less than 20 feet per minute, gals/min -| 16.5
DATE. TIME | MEASURED PRESSURES, psi| DIFFERENCE | CHANGE |APPROXRATE
hr:min TEST WELL | REFERENCE psi psi ft/min
- _Start | 0§!29£2_QQ£11 .:12:00 72771 | 508612 | 64159 | N T
Pressure Change'During Displacement, psi
Desired Difference in Pressure Measurements 490.969 Implies interface is at, ft 7458
Measured Difference in Pressure Measurements 0 Implies interface is at, fi

Is

within 50 feet of the total casing length?

Pressure Measurements During Temper

ature Stabiliz

ion

DATE

TIME

~ PRESSURE

Measured Difference after Temperature Equilibration

450.49 7491
DATE TIME MEASURED PRESSURES DIFFERENCE CHANGE CHANGE
hr TEST WELL REFERENCE psi psi psifhr

6 hours

07/03/2004 |

8 hours
TOTAL
TEST OUTCOME
Pressure Change, psi/hour | 0.013 |
Movement of Interface, ft. (negative is downward) [ -1580 |
Rate of Leakage, gais/hr | -0.327 |
if pressure change is less than 0.05 psi/hr, PASS | PASS |

Comments

The information submitted was incomplete. All of the time and pressure data gathered should be
submitted. The form of the submission made finding the data to fil in this worksheet easy, but without all
of the data, we feel less certain that the sieps described were carried out. In the future, the pressures
measured during fill up and temperature stabilization and the times of measurement should be included.

TABLE W-BIT
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S

IMC Potash Hersey

WATER-BRINE INTERFACE MECHANICAL INTEGRITY TEST
WELL INFORMATION

Test Well No:

1054

Location,Section, Townshin, Range

Cluster 1 Sec26 T17N ROSW

County, State

Osceola, Michigan

Casing Size 7 inches

Depth of Intact Casing 7839 measurement
Tubing Size 4 Ve inches
Tubing Depth 6200 measurement
Packer Cup Mandrel Depth (Top) none measurement
Liner Size none inches

Liner Interval none measurement
Depth of A-1 Salt (Top) 7807 measurement
Depth of A-1 Salt (Top) 7487 TVD

Depth of Borgen Bed (Top) 7836 measurement
Depth of Borgen Bed (Top) 7508 TVD

Logged Depth of Cavity (Top) 7836 measurement
Capacity of Casing 1.6534 gal/ft
Capacityof 4% x 7 Annulus .8272 gal/ft
Capacity of Liner .6528 gal/ft

Capacity of Well from Surface to 50'above Borgen 11225 gal

Used for Injection or Return Injection

Normal Operating Pressure 1200 psi
Reference Well No: 1051

Capacity of Reference Well from surface to cavity 11360 gal

No. of Wells in Cavity 2

Complied by:

Bill Hicks

Date:

6-21-04




WATER-BRINE INTERFACE MECHANICAL INTEGRITY TEST
PRESSURE INSTRUMENTATION INFORMATION

TEST WELL NO. 1054 REFERENCE WELL NO.
1051
Manufacturer Paroscientific Inc. Paroscientific Inc.
Type Digiquartz Portable Standard | Digiquartz Portable Standard
Port No. 1107-033-0 1107-033-0
Mode! No. 760 - 2K 760 — 2K
Serial No. 47973 54710
Accuracy %FS 0.01% 0.01%
Precision, psi 0.001 psi 0.001 psi
Complied by: Bill Hicks
Date: 6-21-04

WATER-BRINE INTERFACE MECHANICAL INTEGRITY TEST




PROCEDURE REPORT, PAGE ONE

See Standard Operating Procedure {leb 121, dated 9/10/93)

Inject water or under saturated brine in test well to remove crystallized salt and pressurize

the cavity.
Date 6-29-04
Time 10:15 hrs
Name Dewayne Hamilton
Gluantity Injected 12000 gal.
Saturation 0%
2. Return brine from the test well to establish a constant specific gravity.
Date 6-20-04
Time 12:30
Name Dewayne Hamilton
Cluantity Returned 12000
Specific Gravity at end of Return 1.180
Shut in Pressures:
1054 Test Well 572.771
1051 Reference Well 508.612
3. Return brine from the reference well and establish a constant specific gravity.
Date 6-29-04
Time 1800
Name Dewayne Hamilton
Quantity Returmned 10000 Gal.
Specific Gravity at end of Return 1.218
Shut in Pressures:
1054 Test Well 534.040
1051 Reference Well 421.647
4. Inject water or oil in test wel] to establish interface.

a) Calculate injection rates:

Depth 0 to6200 6200- to To
7508
Casing or Annulus size 72384 X 4 V2" 7" 23#
Capacity, gal/tt 8272 1.6534
X Max. Velocity 20 ft/min 20 ft/min 20 ft/min 20 f/min
= Max. Inj. Rate 16.5 GPM 33.1 GPM GPM
GPM
Capacity This Interval 5128gal | 2162 gal
Capacity From Surface 5128 ¢gal | 7291Gal

to Bottom of Interval

b) Calculate Target Differential Pressure:

Differential Pressure

[ I ||

(TVD-50) x (S.G.1-8.G.2)
(7508 - 50 ) ( 1.218 ~ 1.066) x .4331
490.96

WATER-BRINE INTERFACE MECHANICAL INTEGRITY TEST







Time: Date: By:

2000 Hrs 6-30-04 Darryl Lalonde-Biil Hicks
Pressures:
Test Well: 1054 Reference Well: 1051
Leak Checks:
Yes No Repaired
Wellhead Flanges X
Tubing Connections X
Annujus Connections X Yes
Dilution Connections X
Blind Flanges X
Bleed and Gauge Taps X
Other
Comments:
Had to repair weilhead ieak on 1051 annuius-1/2 inch bushing was leaking.
After Two Hours
Time: Date: By:
0100 7-1-04 Darryi Lalonde
Pressures;
1054 Test Well: 1039.71 1051 Reference Well: 549.616
[ Wait for 36 hours. [ Time Right Now:1600 [ MIT Start Time: 1600 ]
7-10. Mechanical Integrity Test
Date: By: Bil! Hicks
1054 1051 Change In
Test Reference Differential Diff. Press.
Date Time Well Well Pressure Since Start
7-02-04 1600 1052.49 562.000 490.490
7-02-04 1800 1052.74 562.334 490.406 .084
7-02-04 2000 1052.60 562.022 490.578 -.088
7-02-04 2200 1052.28 562.037 490.243 .247
7-03-04 0001 1052.78 562.186 490.594 -.104

11, Calculate Nei Pressure Change (NPC)

NPC = Diff. Press. (Start) - Diff. Press. (End)
Hours
NPC = {490.490-490.594) / 8 =- 0.013psi/hr

NPC =WATER-BRINE INTERFACE MECHANICAL INTEGRITY TEST
PROCEDURE REPORT, PAGE FOUR
See Standard Operating Procedure (leb 121, dated 9/10/93)

12. Certification
This test was performed as per the procedure approved by the Environmental Protaction

Agency published in the Federal Register Vol 57, No. 7/Friday, January 10, 1992, Page
1109-1112. | certity that IMC Potash WellNo. 1054 has



{____':[ failed

to demonstrate a net pressure change of less than 0.0S psi/hr over the eight hour test

period.

Test conducted by:

IMC Potash Hersey.
Name: Bili Hicks

Title: Minefield Supervisor

Date: 7-03-04

- ./ s
_Signature: yi/luflps Aty

Other individuals involved in test procedure:;

Name Organization Involvement
Dewayne Hamilton iMC Operations
Chad Nicklas iMC Operations
Darryl Lalonde IMC QOperations
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STATE OF MICHIGAN
DEPAR iT OF NATURAL RESOURCES

LOG OF OIL, GAS, . .POSAL OR STORAGE WELL (ACT 61)

PERMIT NUMBER

36033

Submit in DUPLICATE Within 30 Days after Well Complation

DEEPENING PERMIT NUMBER

NAME(S) & ADDRESS OF DWNERIS) SHOWN ON PERMIT
PPG 011 & Gas Co., Inc.
2258 Enterprise Drive
Mt. Pleasant, MI 48B58

NAME & AODRESS OF DRILLING CONTRACT
T. D. Provins Drilling
2113 Enterprise Drive
Mt. Pleasant, MI 48858

OR{S)

LEASE NAME(S) & WELL NUMBEHR SHOWN ON PERMIT DIRECTIONALLY DRILLED
Grein #2~36 ves{  w~olg,
SYRFACE LOCATION SECTION TOWNSHIP RANGE TOWNSHIPF NAME
SE NW N/ 36 178 oW Hersey
FOOTAGES {North/South} i {Eosu/Wesn) COUNTY NAME
ABQD ' Fe trom_NOTLh _ Llnesnd _835¢* EFt. fram ML!!‘I. of querter section Osceola
SUBSURFACE LOCATION SECTION TOWNSHIP RANGE TOWRNSHIF NAME
FOOTAGES {North/South) (Esst/West) COUNTY NAME _
Ft. from Line snd Fr. from Line of querter saction
DRILLING BEGUN TOTAL DEPTH OF WELL TYPE WELL
o 7-18-83 Dritler_ 8119 10o_ 8118 Gas ELEVATIONS
4 [DRILLING COMFLETED FORMATIQON AT T.D. FT. DALD. — ROTARY TOOLS K.B. R.F.
T 8-12-83 Cabot Head From___ 0 vo_8119 1127 | 1126
g |[WELL COMFLETED PRODUCING FDRMATION(S) FT. DRALD. — CABLE TOOLS ART. Grd.
1j-22-83 From Te 1110
CASING, CASING LINERS AND CEMENTING PERFORATIONS
Z:z'r: “;_HOE:rE = CE;PE Ll Fo Pured DATE lN:gM._BEEsH INTERVAL PERFORATED YEZPENNO
11 3/4 504" 350 poz/200 Cl|A 11-19-83] 26x 8030-46 1x/ft XX
8 5/8  5418" Sch 11210 sx 1t-300|sx C1 A4 8049-59 1x/ft X
5 1/2 R118 425 sx poz=-300[1t :
1 160 C1 A
GROSS PAY JNTERVALS ALL OTHER OIL AND GAS SHDWS OBSERVED OR LOGGED
FORMATION OiL OR GAS| FROM To oiL WHERE OBSERVED (X) |
Burnt Bluff Gas | 8130 | 8170 FORMATION | ORGAS | DEPTH [ jodor | Pis | o2 § 5es | 3
Sunbury Gas 2600 X
Antrim Gas 3100 X
Sour Zone Gas 4600 X
STIMULATIDN BY ACID OR FRACTURING WATER FILL UP (F,U. OR LOST CIRCULATION {L.C} (X}
DATE Intarvel! Trooted Materials snd smount used FORMATION Iru. fLe. DEPTH AMOUNT
1-20-83 2030-50 500 e=21. 287 RC1 Nene
MECHANICAL LOGS, LIST EACH TYPE RUN DEFTH CORRECTION DEVIATION SURVEY PLUGGED BACK
Brsnd (x1 LOG TYPES - |LOGGED INTERVALS|| DEPTH [CORRECTN|| AUN AT |DEGREES]YES | NO JOEPTH
Schiumbarger X LDT-CNL-GR 200-8118 3050 3747
Birdwell Sonic 200~-8118 " 4600 17
9 Dual-Micro 2900-8118 5800 1747
E 6600 | 1°
PRODUCTION TEST DATA
Qi — Ebis/dey [GRAVITY — API| COND. Bhis/day GA]:S Za‘gﬂ'dlv PWATER — Bhlsfd.vH:S - Grains/100 cu. #t.} B.H.P, AND DEPTH
e . -

! AM F-!ESPONSIBI.E FOR THIS REPORT. THE INFORMATION IS COMPLETE AND CORRECT.

DATE

9/13/83 [“Wifffan 'k ‘Bobker  p-59

Ol € Dok

NOTICE REPORT COMPLETE SAMPLE AND FORMATION RECORD AND DRILL STEM TEST INFORMATION ON REVERSE SIDE

R-721D
Rev. 3/77
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- - STATE OF MICHIGAN

e DEP/ ENT OF NATURAL RESOURCES

LOG OF O, GAS, ..,SPOSAL OR STORAGE WELL {ACT 61)
Submil in !_)UPLICATE Within 30 Days afler Well Cornplelion

R SN R N T Sl e N M P el a it S L

PERMIT NUMBER

36925

QEEPENING PERMIT NUMBER

NAMEIS) & ADDHESS OF OWRE R{S) SHDWN OM PERMIT
PPG 0il & Gas Cp., Inc.
2258 Enterprise Drive
Mt. Pleasant, MI 48858

T. D. Provins

MAME & ADDRESS QF DRILLING COMTRACTORI(S}

2113 Enterprise Drive
Ht. Pleasant, MI 48858

LEASE NAMEIS) & WELL NUMBER SHOWN ON PERMIT DIRECTIONALLY ORILLED -
Baldino #1-36 ves[]  wolxk
SURFACE LOCATION SeCTION TOWNSHIP RANGE TOWNSHIP NAME
NE NW sW 36 178 1 Hersey
FOOTAGES {North/South) {(Exst/West} COUNTY NAME
450  Fe trom__Norch Line and 840 F1. trorm_WeSt Line of quarter zection Osceola
SUBSURFACE LOCATION SECTION TOWNSHIP RANGE TOWNSHIP NAME
FOOTAGES {North/Southt’ {East/Wost) COUN‘i’Y NAME -
Ft. from ; Lina and = Ft. from Line of quarter secrion
DRILLING BEGUN TOTAL DEPTH OF WELL ——~J1YPE WELL
b 8-17-83 Dritter 8200 tog. 8190 Gas Well _ ELEVATIONS
A |DAILLING COMPLETED FORMATIDN AT T.D. FT.DALD. - AOTARY TOOLS KB, T TR.F.
T 9-10-83 ) Cabot Head From__0Q To_B8190 1183.2 1181.9
¢ | WELL COMPLETED PRODUCING FORMATION(S) FT. DALD. -~ CABLE TODLS R.T. Gra.
11-17-83 Burnt Bluff From To 1166.6
CASING, CASING LINERS AND CEMENTING PERFORATIONS
SIZE WHERE SET CEMENT Fr. Pulled OATE numeer| o e nroRATED OPEN
24" __100 D.P. HOLES YES | NO
11 3/4" 954 Sch 550 sx 11-16-83| Ix/ft 8086-8089 X
8 5/8" 5476 Sch 1470 sx Ix/ft 8094-8102 X
5 1/2" 8190 950 sx 1x/ft 8108-8112 X

GROSS PAY INTERVALS

ALL OTHER OIL AND GAS SHOWS OBSERVED OR LOGGED

FORMATIDN QIL OR GAS| FROM TOD (=118 WHERE ODBSERVED (X)
Burnt Bluff Gas 8090] 8126 _FORMATION | oRGas | DEPTH |30 [ocor | pis | Wud | G2 | 1

Traverse Gas 3620 XX

Reed City Doll Gas 4065 XX

Richfield Gas 4810 X

STIMULATION BY ACID DA FHACTURING WATER FILL UP {F.UJ OR LOST CIRCULATION {L.C.) {X)

DATE Interval Trested Materials and amount used FORMATION £.U.§ LC. DEPTH AMOUNT

11-17-83 8086-8112 2000 gal. 20Z% B
None

MECHANICAL LOGS, LIST EACH TYPE RUN .

DEPTH CORRECTION

DEVIATION SURVEY PLUGGED BACK

Brand {x) LDG TYPES LOGGED INTERVALS DEPTH CORRECTN AUN AT QEGREES|I YES NQ [DEPTH
Schiumberger X | LDT CNL GR 200-8190 2750 1/2°
Birdwetl Sonic 200-8190 4300 1°
? DLL-MLL . 2500-8190 6600 1°
k 7900 1/2°

PRODUCTION TEST DATA

QiL — Bbls/day [GRAVITY — *aRI| COND. Bbis/day | GAS = MCF/day

1,450

WATER — Bbls/dey|HaS — Grams/100 cu. ft.| B-H.P. ANO DEPTH

——

§

i AM RESPONSIBLE FOR THIS REPORT, THE INFORMATION IS COMPLETE AND CORRECT.

DAT

E NAME AND TITLE (PRINT) - S ATURE
11-9-83 William E. Booker, Geolpgist B G%ﬂdl T > & M

NOTICE REPORT COMPLETE SAMPLE ANQ FORMATION RECORD AND DRIL. STEM TEST INFORMATION DN AREVERSE SIDE A- 7210

Rav. 3/7°



- 5T4 :f‘gm
DEBARTMENT AEECURCEE
LOG OF O, GAS, DISPOSAL STORAGE WELL (ACT 61)
fupmit in DUFLICATE Within 20 Dayv efter Well Completion
v =
NAME(S) & ADRDRESE OF QWNERIS) SHOWN ON PERMIT NAME & ADDRESS OF DERIWLLING CONTRACTER(S)
PPG QIL & GAS COMPANY INDRIL, INC.
2258 Enterprise Drive PO Box 668
Mt. Pleasant, MY 48858 Mt. Fleasant, ML 48858 L
LEASE NAME(S! & WELL NUMBER SHOWN ON PERMIT GIRECTIONALLY DRILLED
GREIN #1-35 _ ves] o
SUBRFACE LOCATION SECTION TOWNERIF RaNGE TOWNSH!P NAME ‘
NEY: SER NER as 178 oY Harssy
FOCTAGES {(North/Souni {East/West) COUNTY NAWE
_813_. Ft. from __§Q11_th__ Line gng ..___..(.fi{_).__..._ﬁ. frem_E,aE_t-Lim &f quirier sestinn Oscenla
SUBSUHREACE LOCATION SECTION TOWNEHIP RANGE TOWNEHIP JAME
FOOTAGES (Narth/South) (Eest/Wast) COUNTY NAME
Ft. feam Line and #t, from LIne of quarter section o
DRILLING BEGUN TOTALDERPTH OF WELL TYFE WELL 3
o 06/05/85 poer_B8206 _ Lop 8187 | Gas ELEVATIONS
A | DRILLING COMPLETED FEQRMATION AT T.0, FT. DRLE. — ROTARY TOOLS K.B. Fy
- 06/25/85 Cabot Head From_0 To_8206 1215.4% 1214.2
g [WELL COMPLETED FRODUCING FORMATION{S) FY. BRLD. = CABLE TOALS R.T. - R
07 /29/85 Burnt Bluff Eraem Ta 1199
CASING, CASING LINERS AND CEMENTIRG PERFORATIONS
i
SIZE VWEEmE 55T CEMENT } E1. Pulied NUMEER DREY
T 545 ! OATE  [loigg | INTERVALPERPORATED |fompe
11-3/4" 939" 130 Lite, 200 GlA é 7/27/85] 13  8096~98, 8104=07, 8118421
T8-5/8" | 5308° Ist stage 450 Lite, 200 ClA 4/Fr
DV Tool 3I680° 2nd grage 650 Lite, 100 Cla
a1 /2™ 3204 365 PoZ, 175 cla
QROSE PAY INTERVALS ALL CTHER OlL AND GQAB BHOWE OBBEAVED UR LOGGED
FORMATION QIL OR GAE] FRDM TO QlL WHERE QESERVED (X) |
Burnt BLluff Gas | 8045 | 8122 FORMATION | omeas | OEPTH [ [ ooor | mes | led | Gae } 10
Antrim Gag 3150 X
Reed Citv Dol " 4150 X
Sour Zone " 4650 : X
ETIMULATION By ACID OR FRACTURING WATER FILL UPF {(F.U,) DR LOST CIRCULATICN (LS (X)
DATE { Interval Tresteq Metgripis snd pmount uradg FORMATION FU.fLC| DEFPTH AMOUNT
7/27/85 B096-8121 (500 pal. 20% FeHCl i NONE '
7/28/85 | 8096-8121 1500 gal. 20% FeHCI |
MECHANICAL LOGSE, LIET BACH TYPE RUN DEPTH CORRECTION DEVIATION SURVEY - PLUGGED BADK '
Brandg (X) LGG TYPES {LOGGED INTERVALS|| DEPTH |COREECT'NI RUN AT |[DEGREES YES | NO |DEPFTH
Sehiumierger X | LDT=CNL=GR 100-8195 2300 1k
Birdwell DL -MLY ﬂﬂﬂ—g i 95 45_[}0 L.
¢ ! \ 6300 | &
E | l 7900 | 1%
PFRCDUCTION TEST DATA .
QL ~ Ahis/dey JGRAVITY — AP | COND. Bhit/dav [ GAS - W0 E/gsy IWATER - Boir/day Has — Qraint/ 100 cu. ft.| BiM.P. AND Dgp-r‘H' =
o 200
| AM RESPONSIBELE FOR THIS REPORT. THE INFORMATION IS COMPLETE AND CORRECT.
Al "
CATE N&ME AND TITLE (PAINT) SIGNAT m?// i
8/13/85 William L. Booker, Geglogist /. £k
NOTICE REFORT CAOMPLETE SAMPLE AND FORMATION RECORD AND DRILL ETEM TELAT INROAMATION QN é’guéﬁéis.u; B. 7240
: Lo Rev, 3/77

FROM 11712734 09:386 P. Z Lo e




STRTE OF ERCIHGAR ’

CEPAR TRENT OF KA TURAL RESOURCER
G204 OCRLAL BURVEY DIVISION

Y WELL PLUGQING RECORD

et (Gusenet . TRIPLICA TE WRtos B Daye Atwr Pluggng & Compisted

CT B R -\

PURMIT Nugl A L2

3034) ey

FIELD Na G

Hersey Jes Fleld

COMPLETE NaAMEIS) AND ADOREES CF RILL OWMER

2t J 0 Huteh, 3terling, Hieh

30028 - LANSING, M1 &6909

0028 - LAGING, ML 45309
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[ P P N

Baa s el e oA

o OML G oGien
Toe e G o

L3eei3peusdiapeasnaREd
COMPLETE LEASE GR FARK NaMEIE WELL NUMBER
Queleg Mlller amd Hauldah Thiel 1-28
WELL LOCAT 10N TOWMRHIP COUNTY
23% % % - % SEC. 25 T.1TH R 9W Hergey Oseeola
TYRg OF WELL (OW Dew, Ory Moz, .} TOTAL DRFFH PFORMATION
Dry hole 1561 Strey
CATE SLUGAING ETARTED DATE PLUGOING COMPLATED DEFT MEPRESEMTATIVE(D) WHD (SBUED PEAMIT DR Wi TNESSED
sug T,1975 aug 8,1575 FLUSAING Johm 4 Saider
CABI G AECOED REIDGES OR PLULGS il
size DEPTH ANO BT BHOT OR TYPE (Brush Swne, DEPTH SACKS OF CEMENT
CAz1MG BET RECUVERED RIPPED Camant, Mochanicel, stc.| PLACED AND ADDHTIVES
3 5 B Ocl pnone :
LYY 1520 1300 ripyed A
Werg tooh, Tubvng, camng, s, loot or kit It voo, pren datai: .n
in the hole befors or dug Shuspes? YER %0 d 2
m:. np left im glo a
Dvd & Sevwos Company pumg mud, W v, give reoee and acdress: -
POt COMent, or @t b wdge piugs ! Elvee [Oxc Deanys seid 3arvice, OGrand Rspids
W the wel plugged by & Compeny or I yoa, gve nieRg ke
Contractor other than Owear or Operstar? ves [ Md.%'"?& Orand Rapids

Repo ssen tatives of Qwner, Opevaiar, Compeny, o Contrecms wiig wetnesses
Piuaging: Butoh Jaeobs
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4500 148th Avenue ~E. Facsimile: (425} 867-5407

f—Pa rOSC!en i ﬁC, ! nC_ Redmond, WA 9805- (94 Emaik: saIessupport@paro‘scie'n_tific.com
4 Telephone: (425) 883-8700 Internet: hitp://www.paroscientific.com

CERTIFICATE OF CONFORMANCE

CUSTOMER: IMC PATASH HERSEY
PURCHASE ORDER: 38875

TRANSDUCER MODEL: 760-2K

PART NUMBER: 1107-033-0

SERIAL NUMBER(S): 47973

PAROSCIENTIFIC INCORPORATED certifies that the part(s) identified above complies with the
requirements of the above order and has been manufactured in accordance with engineering
drawings, material and process specifications, testing procedures, and applicable specification
drawing of Paroscientific Incorporated. The transducer(s) identified has been calibrated and
tested over the specified pressure and temperature range and meets the requirements of the
applicable specification drawing. Primary pressure, temperature standards and transfer
standards used at Paroscientific Incorporated for calibration and testing have traceability to the
National Institute of Standards and Technology and are regularly checked and calibrated
according to Paroscientific QA Procedure Q8521, Inspection Test and Measurement Equipment,
in accordance with the requirements of ISO 9001.

WW 10/11/00

AUTHORIZED SIGNATURE DATE
Warren Schuchman, Quality Assurance

Digiquartz® Pressure Instrumentation
Document No. T§148, Rev."M", 5May00
Page 1 of 2



PAROSCIENTIFIC, INC.
4500 148th Ave. N.E.
Redmond, WA 28052
Tel: (425} 883-8700
Fax: {425) 867-5407

Custowmer: IMC POTASH HERSEY
1355 135TH AVENUE
HERSEY, MI 49639
Date: 10-11-2000

Saleg Order: 17238 S/R 6311

STATUS REPORT OF INTELLIGENT TRANSMITTER

Serial Number: 47973

Model : 760-2K

Pressure Range: 0 to 2,000 psia

Port: oil £illed

Configuration Calibration Coefficients

VR: 60.07 PA: .00000CO0

SN: 47973 PM: 1.000000

ID: 01 TC: .6890829

BR: 92600

PT: N Ud: 5.818638

: Yi: ~3938.544

DD: © Y2: -12827.45
Y3: -72887.10

MD: 1

MC:. Y Cl: -8514.14¢
C2: -126.7054

UN: 1 C3: 19475 .25

UF: 1.000000

PR: 00238 D1: .04926718

TR: Q00952 Dz: .00000CO0

OP: 2100.000 T1l: 29.98832

zZ5: © Tz2: .8126916

ZV: .0000000 T3: 44.05520

T4: 17.41595
T5: 715.5318

A



Paroscientific ac.
4500 148th Avenue N.E., Redmond WA 98052 U.S.A.
Tel. (425) 883-8700, FAX (425) 867-5407

SERVICE REPORT SR 6311 Amendment 01 8/25/2000 LK
Amendment 02 8/9/2000 LK

DATE OF RECEIPT : August 22, 2000
CUSTOMER : IMC Potash/Salt
CUSTOMER CONTACT : Kyle Barbot TEL 231-832-1237

FAX 231-832-3349
CUSTOMER ORDER # : '
MQODEL SIN PN S/D CUSTOMER COMMENT
760-2K 47973 1107-033-0 6/93 Bad battery, call with est.
ANALYSIS

Unit armived in-operative. The pressure port line had been spun resulting in the
internal tubing twisted and the panel fitting pulled from the panel. Salt
carrosion has damaged the case, intemal electronics and pressure lines.

CORRECTIVE ACTION

Replace the complete mechanical and electronic package, install the 42K
transducer s/n 47973 and restore to original PN 1107-033-0 $1625.
Vacuum oil fill $150. Zero adjust calibration $395. Totai $2170.

Note, a complete new model 760-2K, PN 1107-033-0 is listed at $5575.

DATE ANALYSIS COMPLETED
August 22, 2000 L. Kezner

CHARGES
$2170

S. O. INSTRUCTIONS

Replace the compiete mechanical and electronic package, install the 42K
transducer s/n 47973 and restore to original PN 1107-033-0. Vacuum oil
fill. Zero adjust calibration.

Paroscientific, Inc.



4500 148th Avenue E. Facsimile: (425) B67-5407

/—Pa rOSCIen Wi “C, I nC Redmond, WA 9805z-0194 Email:salessupport@paroscientific.com

Telephone: (425)883-8700 Internet:http://www_paroscientific.com
CERTIFICATE OF CALIBRATION

TRANSDUCER MODEL: 780-2K
SERIAL NUMBER: 47973

The Paroscientific transducer(s) identified above has been calibrated and tested with one or more of the following primary pressure and
temperature standards. All have traceability to the Nationat Instifute of Standards and Technology.

Bell and Howell Primary Pressure Standard

Pneumatic Absclute or Gauge Dead Weight Tester Part Number: 8-201-0001, S/N 4034 and S/N 1014
Piston/Cylinder: 8-001-0002, P2-919/C2-1523,

Weight Set 1: 6-002-0002

Range: 1.5to 50 psi [10 to 345 kPa]}

Accuracy: 0.010 percent of reading

_‘_{w Piston/Cylinder: 6-001-0002, P2-652/C2-1378, . Piston/Cylinder. 6-001-83001, P1-949/C1-922 ,
Weight Set 2: 6-002-0002 Weight Set 2: 6-002-0002
Range: 1,5t0 50 psi {10 to 345 kPa] Range: 0.3toc 5 psi [2 to 34 kPa]
Accuracy: 0.010 percent of reading Accuracy: 0.015 percent of reading

DH Primary Pressure Standard

Pneumatic Absolute or Gauge Dead Weight Tester Part Number: PG7601 S/N 161
Piston/Cylinder: S/N 305, Mass Set: S/N 2052
Range: 0.7 to 50 psi [5te 345 kPa] absolute mede, 0.28 to 50 psi [2 to 345 kPa)] gauge mode
Accuracy: 0.002 percent of reading

DH Primary Pressure Standard

Pneumatic Gauge Dead Weight Tester, Model 5203, S/N 5557
Piston/Cylinder: S/N 4845, Mass Sets: S/N 2032, S/N 3203
Range: 20 to 1,600 psi [0.14 to 11 MPa]
Accuracy: 0.005 percent of reading

DH Primary Pressure Standard

Qil Operated Gauge Dead Weight Tester, Mode! 5306, S/N 3505

i Pisten/Cylinder: S/N 3375, Mass Set: S/N 2032

Range: 40 to 20,000 psi [0.3to 138 MFa]

Accuracy: 0.01 percent of reading above 200 psi [1.4 MPa]
or 0.02 psi [0.14 kPa] at lower pressure

Piston/Cylinder: S/N 3511, Mass Set: S/N 2032

Range: 145 to 72,500 psi {1 to 500 MPa]

Accuracy: 0.02 percent of reading above 725 psi [5 MPaj
or 0.145 psi [1 kPa] at lower pressure

Hart Scientific Precision Thermometer (MET3A only)

Biack Stack model 1560 S/N 97155, Thermistor Probes Mode! 5611T:
SiNs 972711, 972713, 972715, 972718, 972719 and 972721,

Range: -50° to 6C° C.
. /PARD
Tested By: ! 2 FDATE__10-1l-0C

Accuracy: .015°C,

Digiguartz® Pressure Instrumentation
Document No. 8145-001, Rev. G 10/14/39




4500 148th Avenue E.  Facsimile: (425) 867-5407

/— Pa rOSCI en il “ C, ! n C Redmond, WA 98052-0184 Email: salessupport@parcscientific.com

Telephcone: (425) 883-8700 Internet: hitp://www.paroscientific.com

CERTIFICATION OF TRACEABILITY
TO
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY

Primary pressure and temperature standards used in the calibration and testing of Paroscientific pressure
transducers or Metecrological Systems have fraceability to the National institute of Standards and Technology
through the following documentation.

Bell and Howell Primary Pressure Standard:

Bell and Howell, Model 6-201-0001, Piston/Cylinder P2-918/C2-1523 via DH Calibration Report No. 15441 traceable
to NIST. Weight Set 1, P/N 6-002-0002, via DH Calibration Report No. 14481 traceable to NIST. Weight Set 2, P/N

6-002-0002, via DH Calibration Report No. 14576 and 16603 traceable to NIST. Piston/Cylinder P2-652/C2-1378 via
DH Instruments Calibration Report No. 14575 and 16602 traceable to NIST. Piston/Cylinder P1-231/C1-384 via DH

Instruments Calibraticn Report No. 13170 traceable tc NIST. Pisten/Cylinder P/N 6-201, No. P1-849/C1-922, via DH
instruments Calibration Report 15440, traceable to NIST.

DH Primary Pressure Standard, Qil Operated Gauge:

DH Instruments, Model 53068, Piston/Cylinder S/N 3375, via DH Calibration Certificate Report No. 8398 and 22146
traceable to NIST. Piston/Cylinder 3511 via DH Calibration Report Nc. 8399 and 22147 traceable to NIST. Mass Set
S/N 2032 via DH Calibration Repeit No. 4630 fraceable to NIST.

DH Primary Pressure Standard, Pneumatic Operated Gauge;

DH Instruments, Model 5203, Pisten/Cylinder S/N 4845, via DH Calibration Certificate No.8541 traceable to NIST.
Mass Set S/N 2032/3293 via DM Calibration Certificate Nos.4830 and 8540 traceable to NIST,

DH Primary Pressure Standard, Pneumatic Operated Gauge:

DH instruments, Model PG7601, Piston/Cylinder S/N 305 via DH Instruments Caiibration No. 20281 traceable to
NIST. DH Instruments 35 kg Mass Set No. 2052 and Bell No. 261A via DH Instruments Calibration Report No. 20282

traceabie to NIST.

Hart Scientific Precision Thermometer (MET3A only):

Hart Scientific, Black Stack Mcdel 1560 Serial Number 97155, Thermistor Probe Model 5611T Serial Numbers
§72711, 972713, 972715, 972718, 972719 and 972721, traceable to NIST via report numbers 972053, 980530,
080531, 980532, 980533, 980534 and 980535,

Digiquartz® Pressure Instrumentation
Document No. T8148, Rev."M", 5May00
Page 2 of 2
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ATTACHMENT D

MAPS AND CROSS SECTIONS OF USDW's

Reference: SOLUTION MINING PERMIT APPLICATION
U. 8. POTASH SOLUTION MINING TEST FACILITY
Osceola County, Michigan
Vvolume I, Attachments A-D, for
PPG Industries, Inc., Pittsburgh, Pennsylvania, by
Fenix & Scisson, Inc., Tulsa, Oklahoma.
Job #435, January, 1985
Permit No. MIA-133-3G-0001

EPA Checklist Ttems:
D. 1. A piezometric map of the water table
D. 2. Maps and cross-sections of USDW’s

The 1985 UIC Application referenced above contains all
required information pertaining to checklist items D.1. and D.2.

Individual records have been attached for all new potable

water wells drilled in the proposed permit area since the
January, 1985 UIC application.
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_B USE.
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DTvpa ila Publnc' st

7 CASING:
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ft.depth | _ |
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. -
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h. LR

E Lead Pactlr E Brur.nef Chect ”'_ °

Othor

gilank above seraen
- ATIC WATEH LEVEL
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[+] PUMPING LEVEL.bdow tsnd surface -

Rﬁﬂus adapter

- T "COMPLETION:
. - D Basament off set

"? e afur _L hm_oumnmg w20 _crm.
fr. after hes. ppqﬂgmg at G.P.M.
11 WELL HEAD - D 12" above grage

£ Acproved pit

12 WELL GROUTED?

. 2 - - OO e m Yos From __a______ft
. T 1 Neat eamont ] sentanite D Dther __’M_
B No. of bags of esment ) Adu:was e
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Tyne e P7” Di __‘iﬁ_ﬁ Dirsction ._M
Wekl disinfected upon complstion? [ X Yes [ o L
Was aid well plugged? - Oves Owe LT

14 PUMP:
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. O Netinseatied &
K . .‘U

Pump Installation Dniy

CREe S we

Madsl number

P 77

Voirs

TYPE: ] submersibie
PRESSURE TANK:

Ex Jet
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s 1 mﬂ
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Jo Lig
f L GICAL SURVEY NO.

‘ MICHIGAN DEPARTMENT OF PUE
| WATER WELL AND PUMP

P—— N

PART 127 ACT 368, P.A. 1978 (',’] I 0?%0

HEALTH
RECOR

EENEE

PERMIT NUMEBER .

i + LOCATION OF WELL
i County - |Township N F '3
‘ p Name racuon Seetien Number. | Town Numoer Aanga Numbe:
: Osqeola S Hersey T v.ml v.swv.* 26 17_nx! 9 ¥
“istance And Direcuon From Read Irftersaf:unn i ] -f3 OWHNER OF WELL: . Sz .
; Well Mumber - ¢ - i PePeGe -
! P.P.G. Thouas 85-01 Addrass’ +:2258 h:terprisa D"' o
Water Supply Mt. Pleasant, Mi. 48858
! _ . f:::::::;a's;'e:n(::::: \:I;H‘Location Address Sn;néAs Weill Location? D Yes Nlo‘-
El : L on Geiow N . Skateh Map: 4 WELL DEPTH: {complietad) ' , Oata of Complaton
) 285 f . 1=885
| - :
| l_ i i . 5 [Jcabte wenl Rotary 1 oriven DDug
St I : :
Wl ! e - |- BHo!Iow g ~ii 1 Auger DJeHed L L
. . : : - ‘l ( ‘ USEE Domastic D Type | Pubhc - [T Type i Public”
IO R A Oimgenen - [ Tyoe 18 Public _ " [ Hest pump
} : : | _L [ Test wait [ Troe ito Pubtu: \ O
ii : M}L: A 7%’,-:‘32%, Slae! %Thrudnd_ ingm Above/Below
Plasne Welded } surface ] fr.
! 2 FORMATION DESCRIPTIO mesess | ogrmito | Ao 3T e |
i - N sm’fwu a;m‘gugr in. to r: depth ; Weight "'I'l_lb.s A
D I AR - " d Drill Hgle Digmater ;
.- Brown sand = gr - _ g 6‘%'" 0 D TN cepn 1 Cveshoe: Bves
mvel cla? 5 5 Ccinte - 11 depih } . S0 e T
i Brown sand 8!‘3;8.1 95 iﬂﬂ § SCREEN: ’ [T Not instatied
e Stainless w/y .. 3% 0D
Gray silty clay - brown sand | 15 11 5 Stot/ 10 tengn __ 8 FEL
- N . - . . Set bll\"ﬂn@?zz_*n_ aﬂd.za.s..-...ﬂ ..__7". -
Gray silt - san . . ATTINGS: K-Packar D Leag Packer D Bramer Check
{ : Y : dy Clay 40 1 55 - STAnEIank sbove screen a3 _ fr_ “Other -
; . C WATER LEVEL: i
'r Gray sand : ' ™ e
— . _ 20 175 m PUMH:GS-L_ﬂ beiow {and surface . [ Aaw
GAT L i T U S SN B LEVEL: -bx . T
Gray ailf;y aandr clay £ “10 V| “185 | —No tast mﬂﬁg&:ﬂ R
~ fr. after " hrs. pumping at G.P.M. N
Gray Silty Clay - sdne sand 45 230 it after . hrs. pumping at GPM. e
. . 11 WELL HEAD
Gray sand & 311 c COMPLETIDN: Priless adapter m 12° above grade
y ﬁY 13? 15 245 = . Basement offset D Aoproved prt
WELL G ?
Gray sand 295 "V e ves mo@76w5 100"
o , B Neat cemant D @entonue [ 1 Dth% :
No. of bags of cement 29 Aldaxe Pt'
13 Nearest source of postible conaminanon
_Ziu_eaa._ﬂ.dagtm'_ THJQMS__ Distance It owecuon
E i ar Manitop Well disinfected upan compiaton? a Yes D No
14 PUMP:
ow iEh 5 Pt Bumey o f:] Not Ingtalied f:l Pump Instatiation Qnly f
i~ . ¥ cturer's name ___RE ] Jacket .
mocet nBOTY 13FC _we_8 voits 230 ;
Langth of Drop Pipa _234_____ . c 1t _,,..._ag___ G.PM. ;
= apacity .
to 4 CESing.. TYPE: Q Submersible O sa I
o PRESSURE TANK: o
c:': N R Manufacturer's name _ 25 1 G YErnl !
USE 4 IND-SHEET IF NEEDED = -~ = Model number
16. Remarks. elevation, 'sourca of data,, etc. 16. WATER WELL CONTRACTOR'S CEHTIF!CATI;::MW G’"“"Sl
. This watl
AT e g s wa e e e
%Pn J“-Pneelsrnﬂor? :ﬁ:_
=7
Signed ﬁ/ /fzf’&fﬂm < /- 5’ —

D57d (Rev 10-80)
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— MICHIGAN DEPARTMENT OF PUBL  4EALTH

GEOLOGICAL SURVEY NO, | .ATER WELL AND PUMP REC..ID Lu{ ?% i {té ‘ 7 .’7'-] 2]
\_J v bl PERMIT NUMBER .
L7117 09 2L ooy

' LOCATION OF WELL i

Townsh:p Name
!

County
sceo /a

el s

Ftaction . Section Number

- - 4
=& V‘/Z/r‘:,h:wv 7 payLy

Town Numoder Range Numo,

/7 NS 7 s

'stance And Dlrecnon Fru511 Road Intersection - 3 DWNER OF WELL:
6 ’”’" ce T Lo ke BOID Kalpwrm Chemieals
) 1 : - - TR -
L= .ng e s TR s @D T !>z Address Po. Bax 3332 f . -
T— - 12 So. [YD ), AT 7
‘, g—/ hd
Streey address & City of Welt Logauen Address Sama As Well Locanon? @as ﬁ No
Lotate win ‘X; n Sectinn Belpw N Sketch Map: 4 WELL DEPTH: (compietad) :_Dare of Comptetin
| 1 1 DAY el N . : - 4 !
o : ; D /7 :
. i El t ,(-—ﬂi__
b — _z. - _:_ _;_ - 4  Simmtaiane s Sl 5 [:] Cable tooi Eﬂmaw a Driven [ oug
| | I E] Hollow rod a Auger ﬂ Jatted D
Wl o dee b — e E s UsE =
1 ) 1 T s use: {J oamesiic ] 7voe 1 Public {T] Tvee w Public
1 s [ A D Irrigation D Type lla Public ﬂ Heet pump
o f A e — L
- T 1 - Test Wall Type lib Public
! i i l ® - - T
! S 1 /"rfﬂt’:"’ [.J - 7 ggﬂtzg} Kl stear & ™readen : Heignt: Abgve/BerlW
l toaiis ; Plastic [:]Walueu ls oy
‘f‘ ,7,/ riace __ e== _ ft
THICKNESS | DEPTH To —r i o 2 ft. gaoth | py)
2 FORMATION DESCRIPTION oF BDTTOM DF | Weignt 1bs.sf1
STRATUM STRATUM 3 n. ta ft. deoth i
route itl Hela Di 18
A1 )] B ougee Drit _‘a éame ! | Dnve Shoe D Yes
( . ! ‘ in. tp 2200 genth
2 2y =YV /ﬁ 2 é 4 — i D il deOth I, 0 ne
‘\/ ; 8 SCREEN;_' D Net instatled
—n 4 !
= A e / S Tyos minm s oA S 3 Diameter _ =%,
A v ) 4
: ; Siov/GaTre .t = Lengih o =
to- ; ' - ) - -
_— 2% e VoY — 2 /25 Set batwean __........__3 O Mane 277 h
_ / / PTTINGS: m X-Pagxer E] Leag Packer D 8remer Checx
P : —ny
= ; a =ad /f”/ v "-’d‘/ ,-: 5 a?_?ﬁ D Slank above screen ft Qther
M i 3 STATIC WATER LEVEL.
(= ray j, ./ v 40 2490 _rlZa f1. beiow iand surface [ Fiow
K / 10 PUMPING LEVEL: below lana surdace
< / v g =
o £ ¢ 4 .!/ gl o) ..j () 22 ft. after hrs. oumping ar G.P.M.
; ft. after ____ hrs. pumeing a1 G.PM
g7 - #. / <7
V7 Tt T L g < L _‘?/7
n “CVDEI'EALI-’EEET.?DDN E Pidess apaoter D 12" abpve grace
D Basement offser - Appfoven pit
12W -
2 WELL GRODUTED? S ve X ves From ST A
E Neat cement D Benton:ite G Dther
>
N Ne. of bags of cement == 1 Admtves
/ 4 13 Nearest sgurce af cossioie contaminanon
P 742 R S = . 7
< M”: t T /7.7 L ’S i Tvpe =Dt € Disiance ”-:S— b Direction AL LS
w‘ﬁ ;*7;;& 7 rA L ‘ well aisinfected uson comoienon? [Z’ ves E No
14 FUMP: D Not msta!ied ! Pump instataton Omy
Manufacturer's name £ D’T fndi AL vw
- - -y P
i Madel number 2= . S5 HP = Voits _mm = 7
! Length ef Drop Pipe _.«-2....‘12.._ f1. canacity _.,__:‘.‘J._‘:—L_ G.7M
l TYPE: Submersibie 0 e
PRESSURE TaNK:
‘ Manufactures's name
USE A ZNO SMEET !F NEEOEO Maodel numoer Canaeny Gahans
18. Aemarks. elevatuon, spurce of data. etc. 1 16. WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled undef my wnsdicnon and this reoort i5 true
I tne Dest of my knewiedge ang benef.
)
L2 & et Dils Lok ST P
REGLEIERED @uSINESS NAM!‘ nsclsTmﬂoN NO. . -
Address '{_"e _E/ / d /f Vil I‘Ql_,—r A
' S - . -1 e
I S.gnep P& o M;/—*-"' o f Date L I £
D67d  2/84 AUTHDRIZED REPRESENTATIVE
Authonty: act 358 Pa 1978
Compieuon: Raquireo
Pagezs Pensitv: Camviction of a vigialion
LOCAL HEALTH TESET COPv to
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GECLOGICAL SURVEY NO

. HIGAN DEPARTMENT OF PUBLIC H. .TH
T ’ WATER WELL AND PUMP RECORD

PERMIT RUMBER-

[ COCATION OF WELL (717 09 23 Q07
~ounty Townshlp Name Fraction Section Number Town Number Range Number
Osceola Hersey E . SEv N¥'wl 23 TI7R s

vistance And Direcuon From Raad Intarsaction

Street Address & City of Well Lacation

% mile north junction od Hersey Rd &
135th Ave -~ then 200 ft ngst.

}(9/?7

3 OWNER OF WELL:

RoW ew)

Steve Juhasg

Address m
Bersey, MI 49639

Address Same As Well Location? E Yas [3 No

2 FOAMATION DESCRIPTION -

Locats with “X; in Section Below Sketch Map: 4 WELL DEPTH: (completed) y Data of Comptetion
1] 1] 1 . t
S 2 s fr '+ 9/12/87
- — J'. —d__ ot e § [ cable toal C Rotary . Closiven - Cloug
vt Eerggy BRd [3 Hollow rod - - [} Auger ’ E Jetted - O
v 6 USE: (W Domestic [ ITypetPublic = - [] Type il Public
D irmgation [:I Type li¢ Public m Heet pump
) Clrestwen [l tyee s Public 1
7 CASING;
i L 1 l ljsth Ave. Diamater X steet & Threaded | Height: Above/Kalk
bt | MA T L E o a&uc D Walded | Surfsce __ &
THICKNESS DEPTH TO —&_.in w0 .,,,_l_ﬂ dapth

| We.ghB__ZS_ Ibs.fit.

STRE;UM ) 331?.:‘“:? in. 1o fr. depth
Grouted Drill Hole Diameter P =
7 AR in. 10 #. depth | Dnive Shoe Yes
Sand - 20 20 in. to #. depth ! O n
: 22 B SCREEN: [ Not instalted
Red Clay Tvee Stainless Ssiameter 14w
*
sio/GIGE: 7 Langth
Sand L : 28

10 38

Set botwaen By ft. and 45 ft, .
ATTENGS: E K-Packer [3 Lead Packer E Bremer Check

% STATIC WATER LEVEL:

E Blank above screen 1 ft. QOther

.....35 1. below land surfsce m Fow

7 b5

10 PUMPING LEVEL: below land surface

___25... ft. aiter ._1_ hrs. pumping at _I_Q_ G.P.M.

. after hrs. pumping at G.P.M.

11 WELL HEAD

O EHON: [ Fitless adanter [J 12- above grade
- Basement offset [:I Approved pit

12 WELL GROUTED?

O e Yes From _Q__tn_B_O_h.

(] Neat cement Bentonite [} Omer

No. of bags of cement Additives

13 Nearest source of pussible contamination

Type ____S_QD__ti_Q___ Distance _é.g_l Direction __Sw.......__

Well disinfected upon comptetion? Yes D No

14 PUMP:

USE A ZNO SMEET IF NEEDED

[:] Not Instatled [:] Pump Instaliation Only
Manufacturer's name Mﬂs_—_—
Model number _CPJ Q7 we__ 3/ vous 220
Length of Drop fipe ,_31_..__ ft. capacity 10 G.P.M.

TYPE: (] submersivle Jet
PRESSURE TANK:
Manufacturer's neme CIﬁYton Hark

Model number _#03 Capacity Gallons

15. Remarks, elevation. source of data, etc,

Signad

D67d  2/84
Page 27

16. WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my jurisdiction and this raporl is true
10 the best of my knowledge and betief. -

. Pekrul Well Drilling - 0923

REGISTERED BUSINESS NAME REGISTRATION NO.
Address ty, MI h‘9677

Date 9/17/87

AUTHOHRIZED REPRESENTATIVE

Authority: Act 398 PA 1978
Cempistion: Reguired
Peanaity; Conviction of a violation

LOCAL HEALTH DEPT COPY cf eny provision is a
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' MI\,HIGAN DEPARTMENT OF PUBLIC HE!—\LTH
(GEOLOGICAL SURVEY NO ‘

WATER WELL AND PUMP RECORD

o

Jsces) 2

Distance And Direction From Road Imemﬂ.@%
wes. Lp (,/%TW 55
LTATe e e 7”/-4 ‘

H_’ LOCATION OF WELL

Section Numbar : -—Lann Number L

.- Fract‘mn
-- s

| Address 6 lgfjxf' Wf fﬁéﬁ/&f

-~ .
_ \ _ . ER2Trer/ fﬁﬁfdf ’V'?/qu?:,;d?
Street Address & Cllv of wau Locanon R : SR e Address Same As Well Locetion? ELPe
v - A LA - ' .z
Locate with "X~ in Section Be.low i -, o 4 WELL DEPTH: Date_ Congglelfdﬁu : DRr-Weil

)"/f ’; L f 4 C?fﬂ:] Heplacumentlwall
Doy ver

5 D Cabla tnnl N 2
0O Holt0w rad <" [ Augat

6 UsE: [ }pemesic [ 1 Tvpe t Pubic C O tvpe P'-'bflc T

D krigation D Type Ha Public D Heat pump,
[ restwelt ] Type b Public O -
s - ’ gﬁaﬂﬁ&r ch DED*EH‘dad { Helght: Abovelaa___
Y MILE - s T - - D Plastic DWeidad :Surface .
- X L ’ THICKMESS | DEPTH To _ % in. m_L_QQt dapth.. .
. OF BOTTOM OF © . Weight 34_?5_-175.}".
- STRATUM STRATUM i to - {t. depth . =
: - - Grouted Drili Hole Diameter - o &h
BERENEIY § IR / in 1o - . depth ) Drive Shoe
l g 1 < iri, 10 {t. deoth e
’ 8 SCREEN: i
/]

-Tvpec Dlsmn-a;

Slot}M_ Length

. Set betwesan 1t and_}_‘,@ e i
rrnNGs: [ K-Packer [ ] Lead Packer [J].Suamer Check " -
Eﬂ-ﬁ‘l’a‘nk above Screen _ bé [T VOlher Sl e

9 5TAL WATER LEVEL

Y é "t below land surtaco.
10 PUMPING LEVEL: below Eand swrfaca

_L;_g after _?l_ trs. pumptng at _L.;,G P. M

{t, after

hrs. pumping at . G.P.M.

11 WELL HEAD i "
COMPLETION: 3 Fitiess adapter [ daas above grade
D Basement ofisat D Approved pit

12 WELL GROUTED? - D No MFWH‘I — t°—=l-$:“-
D Néa! cemaeant E&-‘Bmonite D Other

No. of bags of Additives hall
13 Nearest source of pussipia contamination

Type ﬁ_&% Distarice g /1 Direction .EAZL}—_

Well disinfected upon completion? D—Ve:" D No

Was old well plugged? . D Yes D No
14 PUMP:

D Not Installed ~ D Pump Instaliation QOnly =y

Manufacturet's name F//ﬂf' >~ W”/ffﬂ/}-’ '

‘Modet numbe??i _._&_ Volts _Q_lL
Length of Drop Fipa _L&é,_ft capacity _..__.G___G.P. .

’ :' o ) TYPE: ] submersible ,M
A PRESSURE TANK: o -
PR . . coe AT . ‘Manufaciurer's neme _ 7
s USE A ZND SHEET IF WEEDED - - T - ’ * Model number __ Capacity T Gatlons
15. Remsrks, elavation, sgurce of data,.etc. N 16. WATER WELL CONTRACTOR'S CERTIFICATION: . - . RN
e T e Gaa .o B R This wetl was drilled under my junisdiction and thls repon i true CoF

to the best of my knowladge and belief.

s

17. Rig Operator's Neme:

1
o8 Authority: Act 386 PA 1978
Page 28 Complation: Required
Panaity: Canviction af a violstion

af ANV Aenvizinn e



ATTACHMENT E

NAME AND DEPTH OF USDW‘S (CLASS II).

This attachment does not apply to Class III wells.

29






ATTACHMENT F

MAPS AND CROSS SECTIONS OF GEOLOGIC STRUCTURE OF AREA

Reference:

SOLUTION MINING PERMIT APPLICATION

U. S. Potash Sclution Mining Test Facility
Oscecla County, Michigan

Volume II, Attachments E-U, for

PPG Industries, Inc., Pittsburgh, Pennsylvania,
January, 1985

Permit No. MIA-133-3G-0001

EPA Checklist Items:

F. 1. Regional geology
a. surface geology
b. cross-sections
c. structural contour map
F. 2. Local geclogy
(a) two perpendicular cross-sections
(b) description of upper and lower confining strata
(lithology, permeability, etc.)
(c) description of faulting in area
(d) depositional, structural and tectonic history of
the area
(e) structural contour map of marker bed above =salt
area
(f) isopach map of injection zone
F. 3. Geohydrology - reservoir mechanics of injection zone
(a) depth

(k)
(c)
(d)
(e)
(£)

geologic name
porosity
permeability
temperature

reservoir pressure
30



(g) faulting, fracturing, solution channels
(h) fracture gradient
(i) piezometric surface map

The 1985 UIC Application referenced above contains all required
information pertaining to the proposed permit area.

31



ATTACHMENT G

Does not apply to Class III wells.

32



. The injection fluids to the solution mining wells will consist of the following:

low quality solutions from the solution mining operation
fresh water from water wells and site run-off from rainfall
recycled solution from the refinery

boiler blow down fluid

facility purge and flush water

L o - L] L.



ATTACHMENT I

FORMATION TESTING PROGRAM

EPA Checklist Items:

I. 1. Collection and analysis of formation fluid
I. 2. Cores and core testing

I. 3. Injectivity testing

I. 4, The injection zone is water bearing

(a) fluid pressure
(b) fracture pressure
(c) physical and chemical analysis
I. 5. The injection zone is not water bearing
(a) fracture pressure

The formation does not have any native fluids and is a tight
formation. The ore present in the formation is dissolved into
the injected fluids rather than forcing fluids into the rock
strata. Core samples, when taken, are analyzed for chemical
assay only.

The solution mining operation will be conducted at a
pressure well below the recommended limit of 0.8 psi per foot of
depth. ©No attempt will be made to fracture the mining zone for
the purpose of determining fracture pressure. See also
Attachment J.
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ATTACHMENT J

STIMULATION PROGRAM

EPA checklist Ttems:
J. 1. Fracturing
J. 2. Acidizing
J. 3. Other

Solution mining of potash ore is accomplished by dissolving
the ore into the injected fluid rather than forcing the injected
fluid into a rock strata. Therefore, fracturing of the mining
zone is not required and will not be done.
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ATTACHMENT L

CONSTRUCTION PROCEDURES

Two different construction procedures will be used for
wells. Wells constructed prior to 1986 have already been
completed according to the procedures listed below. Wells that
will be constructed in the future (beginning in 1986) will have
an improved casing program that is detailed at the end of this

section.

EPA Checklist Items:
Typical for Wells Constructed Prior to 1986
I~-1. 1. Total Depth - 7,825 (est.)

I-1. 2. Type Completion - Cased hole.

I-1. 3. surface Casing:

a. Size 13-3/8"

b. Type K-55, ST&C, 8 Rd. Thread

c. Weight 54.04/ft.

da. Setting depth 900’ (est.)

e. Centralization Five bottom joints centralized
with a weld-on guide shoe on
bottom.

NOTE: i. 24" conductor pipe driven to a depth of 100’.
ii. 17-1/2" hole drilled to a depth of 9057
(est.).
L-1. 4. Intermediate Casing:

a. Size 9-5/8"

b. Type N-80, LT&C, 8 Rd. Thread

c. Weight 40.04/ft.

d. Setting depth 5,450' (est.)

e. Centralization Eight contralizers on
second Jjoint from bottom with
a float shoe on bottom and a
float collar at the top of the
first joint.

NOTE: i. 12-1/4" hole drilled to a depth of 5,455’
(est.).

I-1. 5. Long String (Production) Casing)

a. Size 7N
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NCOTE:

Type N-80 grade or better, LT&C,
8 Rd Thread

Weight 234/ft.
Setting depth 7,590 (est.)
Centralization A float collar and centralizer

on bottom and a float collar
with manual fill one joint up
with a centralizer midway
between Jjoints and held in
place with stop rings.

8-1/2"% hole drilled to a depth of 7,825' (est.)
and then plugged back to 7,610’ (est.) with 50
sacks of HOWCO Lite cement.

L~-1. 6. Liner or Other Casing:

N/A

I~1. 7. Logging Program:

a.

b.

surface Hole: Not logged in open hole or after
casing run.

Intermediate Hole:

Open hole - Schlumberger Dual Micro Laterolog
from 3,200 to 4,140¢ (est.).

Schlumberger Litho-
Density/Compensated Neutron/GR Log
from 100’ to 5,455’ (est.).

Cased hole - No logs.

Producticon Hole:

Open hole - Schlumberger Litho-
Density/Compensated Neutron/GR Log
from 5,455’ to 7,8257 (est.)

Cased hole - Cement Bond Log and Gamma-Ray
Neutron/Casing Collar Location logs
run from total depth to surface
after drilling out float equipment
and cement below casing.

Directional Surveys:

Well directionally drilled; surveyed with magnetic
single shot instruments while drilling.
Verification surveys taken with gyroscopic multi-
shot instruments in cased hole.
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I-1.

9.

10.

Cementing Data:
a. Surface Casing:

The c¢asing is cemented with 500 sacks of HOWCO
Lite and 200 sacks of Class A cement. Cement
returns to surface.

b. Intermediate Casing:

The casing is cemented to surface in two stages.
The first stage 1is cemented with 600 sacks of
HOWCO Lite and 200 sacks of Class A cement.
Cement returns to surface. The DV tool (stage
cementing tool) 1is then c¢losed and the second
stage cemented using 800 sacks of HOWCO Lite and
100 sacks of Class A. Cement returns to surface.

c. long String (Production) Casing:

Casing is cemented with 450 sacks of HOWCO Lite
(salt saturated), 450 sacks of HOWCO Poz (18%
salt) and 280 sacks of HOWCO Special H. Cement
returns to surface.

Tubing:

a. Size 2-7/8" or 4-1/2"

b. Type 2-7/8" is J=-55 grade or Dbetter,
6.5%#/ft., EUE or 4-1/2" is K-55 grade or
better, 10.6#/ft., 8 RdA.

c. Setting depth 7,8307 (est.)

Corrosiveness of Injected Fluids

Injection fluid is water or brine with injection
temperatures between 50°F and 180°F. Chemical
treatment will be used to maintain corrosion rates less
than 10 mils/year on the steel well casing.

EPA checklist Ttems:

Typical for Wells Constructed in 1986 or later:

L-2.

L-2.

1-2.

1.

2.

3.

Total Depth - 7,825’ (est.)
Type Completion - Cased hole.

Surface Casing (A) - Optional:

a. Size 18-5/8"
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b.
c.
d.
e.

NQOTE:

Type

Weight

Setting gdepth
Centralization

K-55, ST&C, 8 Rd. Thread
86.04/ft.

600’ (est.)

None

i. 24" hole drilled to 605’ (est.)

ii. This is a remedial string set through aquifer
and above potential lost circulation zone.

Surface Casing (B):

a. Size
b. Type
C. Weight
a. Setting Depth
e. Centralization
NOTE:
L-2. 4. Intermediate Casing:
a. Size
b. Type
C. Weight
a. Setting depth
e. Centralization
NOTE:

13-3/8"

K-55, ST&C, 8 R4. Thread

54.0 #/ft

900/ (est.)

Bottom 5 Jjoints are strapped
across collars

i, 17-1/2" hole drilled to 905’ (est.)

9-5/8"

Mixed N-80 & K-55 LT&C, 8 Rd.
40,04/ft.

5,2257 (est.)

Eight contralizers on every
second joint from bottom with
a float shoe on bottom and a
float collar at the top of the
first joint.

i. 12-1/4" hole drilled to a depth of 5,230’

{(est.).

ii. Approximately 500’ of N-80 is run at bottom
of string with K-55 above it to surface.

I-2. 5. Long String (Production) Casing:

a.
b.

Ce

d.
e.

Size
Type

Weight

Setting depth
Centralization
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L-80 grade or better, LT&C,

8 RA Thread

23-29#/ft. depending upon
depth

7,590/ (est.)

Float shoe on bottom with
centralizer midway on first
joint and fleoat ceollar on top.
Centralizers on every other
joint for approximately 400-
500’. Centralizers are held



in place with stop rings.
NOTE: 8-1/2" hole drilled to a depth of 7,825’ (est.)

and then plugged back to 7,610’ (est.) with 50
sacks of HOWCO Lite cement.

IL-2. 6. Liner ¢or Other Casing:

N/A

L-2. 7. Logging Program:

a. Surface Hole: Not logged in open hole or after
casing run.

b. Intermediate Hole:

Open hole - Dual Micro Laterolog from 3,200’ to
4,140’ (est.).

Litho-Density/Compensated
Neutron/GR Log from 100* to 5,230’
{est.).

Cased hole - Ne logs.

cC. Production Hole:

Open hole - Litho-Density/Compensated
Neutron/GR Leog from 5,230*f to
7,825% (est.)

Cased hole - Cement Bond Log and Gamma-Ray
Neutron/Casing Ceollar Location logs
run from total depth to surface
after drilling out float equipment
and cement below casing.

a. Directional Surveys:

Well directionally drilled: surveyed with magnetic
single shot instruments while drilling.
Verification surveys, 1f desired, taken with
gyroscopic multi-shot instruments in cased hole.

L-2. 8. Cementing Data:

a. Surface Casing(A):

The casing 1is cemented with 600 sacks of HOWCO
Lite and 240 sacks of Class A cement. Cement
returns to surface.
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10.

Surface Caging (B):
The casing is cemented with 500 sacks of HOWCO
Lite and 200 sacks of Class A cement. Cement
returns to surface.

b. Intermediate Casing:

The casing is cemented to surface in two stages.
The first stage is cemented with 600 sacks of
HOWCO Lite and 200 sacks of Class A cement.
Cement returns to surface. The DV tool (stage
cementing tool) is then closed and the second
stage cemented using 800 sacks of HOWCO Lite and
100 sacks of Class A. Cement returns to surface.

c. Long String (Production) Casjing:

Casing is cemented with 450 sacks of HOWCO Lite
(salt saturated), 450 sacks of HOWCO Poz {18%
salt) and 280 sacks of HOWCO Special H. Cement
returns to surface.

Tubing:

a. Size 2-7/8" or 4-1/2"¢

b. Type 2-7/8"% is J-55 grade or better,
6.5#/ft., EUE or 4-1/2" is K-55 grade or
better, 10.6#/ft., 8 Rd.

c. Setting depth 7,830' (est.)

Corrosiveness of Injected Fluids:

Injection fluid is water or brine with injection
temperatures between 50°F and 180°F. Chemical
treatment will be used to maintain corrosion rates at
less than 10 mils/year on the steel well casing.
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ATTACHMENT M

CONSTRUCTION DETAIL

EPA Checklist Items:
M. 1. Well Construction
M. 2. Wellhead
The following documents
for the wellhead and borehole.
Figure M-1
Figure M-2

Figure M-3

Figure M-4

identify the construction details

Wellhead Details
Parts Listing

Typical Casing and Cement Program
for Wells Constructed Prior to 1986

Typical Casing and Cementing

Program Wells Constructed Beginning
1986
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Figure M-1
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5% Waelihead Er 'ipment Division Figure -2
Houston _

PARTS L!
5-17-84 |
Page 1
POTASH PRODUGTION
ESIGN
84-0140 WELLHEAD D
X~4148-Rev.5
9-5/8“ x 7“ x ) .
TREE No. aze  2-7/8" IR eSSURE 50004

{TEM PART NO. QUAN,
= —————————

DESURIPTION

o o p— - . o am e s et am o ..
e T S — rr—

SECTION A

1| 13-118-613 } 1 |Casing Head, Type C-22-8P, 9-5/8" 0.D.
Slip-On with Test Port X 11" 5000 WP

Flanged Top with Two 2-1/16" 5000# WP

Flanged Qutlets

1A| 25-410-211 | 1 |Plug, Type V.R., 2"

2| 90-010-620 | 1 {valve, 0.C.T., Moael 20 with “R" Trim,

2-1/16" 5000# WP, Flanged End, Full
Port

3| 26-015-601 2 Flange, Companion, 2-1/16" 5000# WP X 2"
L.P.

4| 25-300-030 1 Bull Plug, Type "8%, 2" L.P,

5| 73-010-024 | 3 |Ring Gasket, APl Metal, R-24

4

|

61 78-010-238% é 24 | {3 Set) studs and Nuts, Cad,, 7/8" X &"
!
n

TOTAL LIST PRICE SECTIUN A

SECTION B

8i 12-080-025% 1 Casing Hanger, Type C-22, 10% X 7"

9| 73-010-054
' .

10; 78-010-823

1 | Ring Gasket, API Metal, R-54

12 1 (1 Set) Studs and Nuts, Cad,, 1-7/8" X
13-3/4"

12?7
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4-?’1 ’VI i(g Wellheau EQuipment LIVISIOn Figure M-2
. Houston PARTS LI
- . 5-17-84 mt
. Page 2
POTASH PRODUCTION
- WELLHEAD DESIGN
84-0140
X-4148-Rev .5
9_5/8“ x"7" x WORKING N
TREE NO, SIZE 2,-7"8 PRESSURE 5000#
ITEM 1 PART NO. {QUAN. DESCRIFTION _ -
11 | 83-36D0-672 1 Tubing Head, Type TCM-BG, 8" 0.D., 11" j
50004 WP Flanged Bottom X 7-1/16" 5000#
WP Flanged Top with One 4" L. P, Female
Qutlet and One 2" L.P. Female Qutlet
12 | B3-165-070 1 Bushing, Packoff and Reducer, Type “PE",
9" X 7" 0.0., Complete.with Snap Ring
TOTAL LIST PRICE SECTIDN 8
SECTION €
15 | B2=-740-16D 1 Tubing Hanger, Type TC-1A-BP, 6" X
2-7/8" 0.D. EUE BRF Top and Bottom,
with " 158" BPVG .
5A| 73-042-070 | 1 |Seal-0ff Nipple, 2-7/8" 0.D. EUE BRF
| ) x 4-7/8" DODl
151 73-010-0456 ; 1 |Riny Gasket, API Meral, R-45
17 | 78-01D-635 ; 12 |(1 Set) Studs and Nuts, Cad., 1-3/8" X
, l 10-3/4"
| )
1B | 02-020-716 | 1 |Adapter, Type A-2-P, 7-1/16" 50004 WP X
; 2-7/8" 0.D. EUE BRF with 4,475" 1.D,
\ Counterbore for #73-043-070 Seal Sleeve
! | with Test Port (Ref. HOU=5780)
! TOTAL LIST PRICE SECTION C
| |
| TOTAL UNIT PRICE
; SECTIUN A
; SECTION B
' SECTION C
| [ TUTAL UNIT PRICE CDMPLETE
' |
l
=27
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ROGRAM

TYPi. AL CASING AND CEMENT A(
FOR WELLS CONSTRUCTED PRIOR TO 1986

Hm m m
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Figure M-3
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TYPICAL CASING & CEMENTING PROGRAM
WELLS CONSTRUCTED BEGINNING 1986

7600" APPROX,

30" CONDUCTOR DRIVEN
TO SOLID FOOTING

—?'! 100" APPROX, |(=—

800° APPROY, —————>

18 5/8° K~55 g6+ SURFACE
CASNG (A) SET IN 24°
HOLE AND CEMENTED TO SURFAC

800" APPROX.

13 3/8° K~55 54¢ SURFACE
CASING (B) SET IN 17 1/2°
MOLE AND CEMENTED TO SURFACE

5200° APPROX,

8 5/8° N=80 & K-85 40« INTERMEDIATE
CASING SET IN 12 1/4* HOLE
AND CENMENTED TO SURFACE

7* 1L-80 OR BETTER, 23-209
OEPENDINE ON DEFTH PRODUGCTION
CASING SET AT BASE OF POTASH

IN A~1 SALTIN 8-1/2* HOLE

AND CEMENTED TO SURFACE

- Page 51
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ATTACHMENT N

CHANGES IN INJECTED FLUID

EPA Checklist Ttems:
N. 1. Pressure change:

The pressure of the injected fluid will change only as
required to displace the withdrawal brine out of the withdrawal
well. The static head imposed by the column of fluid in the
withdrawal well will change as the density of the withdrawal
fluid changes.

N. 2. Native fluid displacement.
N. 3. Direction of movement of injected fluid formation.

Solution mining of potash ore is accomplished by dissolving
the ore into the injected fluid rather than forcing the injected
fluid into a rock strata. The solution mining process will be
contained in the mined out cavern in the A-1 Evaporite. There
will be no movement of fluids either intc or out of the cavern
except by way of the cased wells. No native fluids are present
in the A-1 Evaporite or the confining strata.
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ATTACHMENT O
PLANS FOR WELL FAILURE

EPA Checklist Itenms:

No items listed.

Containment facilities are provided at the solution mining
wells as an integral part of the minefield cluster design. 1In
the unlikely event that a spill would escape the containment
facilities at any cluster site or the associated disposal wells,
the following offices would be notified by the supervisor at the
Potash Facility:

a. Michigan DNR 800-292-4706
b. EPA Region 5 312-353-2000
c. National Response Center (0il Spills) 800-424-8802

Appropriate written reports would be filed with DNR pursuant
to R 323.1164.

In the case of a spill escaping the containment facilities
or a spill from a disposal pipeline, plant personnel will take
such action as necessary to confine the spill by using earth
moving equipment. A vacuum truck would then be used to recover
and transport the spilled fluid to the cluster site for handling.
Contaminated dirt will be removed and disposed of in an approved
landfill. Bulldozers, backhoes, vacuum trucks and like equipemnt
are readily available in the area.

Well failure can be considered to be a malfunction of the
well that has potentially adverse environmental consequences

particularly with regard to USDW’s. Two failure scenarios need
to be examined. First, failure of the surface equipment
(wellhead) may cccur. Second, the subsurface equipment (vertical
tubing goods and cement) may fail. Each failure mode will be

discussed separately.
Plan for Dealing with Wellhead Failure:

The wellhead is a rugged, heavy duty assemblage of steel

fittings, spools and valves. Failure of any sort is most
unlikely, but the worst case imaginable would be impact by a
high-speed, heavy vehicle. Such an impact might cause the

wellhead to be sheared off at or near the ground. A "worst case®
condition would result if the wellhead damage occurs when the
cavern is at miximum size. With these worst case conditions at
the time of failure, a geysor of injection fluid (water or dilute
brine) would form over the ruptured wellhead. About 1000 gallons
of injection fluid may flow from the injection pump side of the
system before the pump trips off with the rest of the fluid
coming back up the injection well. The entire volume of fluid in
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the injection casing or approximately 13,500 gallons would
rapidly be displaced out of the open well. The well would
continue to depressurize at lower rates after the initial surge.
Based on controlled depressurization of solution mining cavities
at Kalium’s Saskatchewan facility, it is estimated that the total
volume of fluid released under the worst case conditions could be
100,000 gallons.

Fluids falling on the concrete pad surrounding the wellhead
will be contained and collected. The sump in the wellhead pad
will drain through a pipe to the main sump inside the cluster
building. Fluids entering the building sump can be pumped to
tanks having a total capacity of 150,000 gallons. From these
tanks the fluids can be injected back into the solution mining
wells or into disposal wells. A lined containment area
surrounding the tank farm will hold another 225,000 gallons.

Corrective action to stop the flow and make repairs would be
taken as soon as possible. However, the well would most likely
depressurize on its own before a service rig could set a
mechanical packer in the open casing.

Plan for Dealing with Subsurface Hardware Failure:

The possibility of a failure in the downhole equipment that
could comtaminate the USDW is so remote that it is nearly
inconceivable. The aquifer zone is protected by at least three
and in newer wells four, concentric casings all cemented back to
surface. The 7" inner casing and the 9-5/8" intermediate casing
would both have to fail in order to allow fluids to reach the
agquifers.

Minefield injection and return flows will both be monitored
by recording flowmeters. Any loss of fluid as evidenced by the
difference in the injection and return flowmeters will result in
testing to isclate the source of the flow balance discrepancy.
Individual injection and/or return casings will be tested for
leaks as indicated. Conventional oil field techniques will be
used to repair any damaged casing that could allow contamination
of the USDW.
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ATTACHMENT P

MONITORING PROGRAM

EPA Checklist Ttems:

P. 1. Frequent Analysis of Waste

Monthly composite éamples of the injection and withdrawal
fluids will be chemically analyzed.

P. 2. Recorders for
a. injection pressure
b. injection rate and volume
c. annulus pressure

The injection flowrate and pressure to each well will be
continuously monitored. The withdrawal flow from all wells will
be combined and monitored. These flows along with the chemical
analysis of injection and withdrawal fluids will be used to
deternmine a material balance on each well or cluster of wells.

The annulus between the 7% production casing and the 9-5/8%
intermediate casing and the 9-5/8" casing and the 13-3/8" surface
casing will be filled with cement for this well design making it
meaningless to monitor annulus pressure.

P. 3.  Mechanical Integrity Testing

Mechanical integrity testing of the wells will be performed
before the wells are put in service. The 7" casing will be
pressure tested to 2,000 psig (surface pressure). This is 117%
of the maximum operating pressure and 222% of the normal
operating pressure when on water injection.

No routine pressure testing of the well will be performed.
If the injection and withdrawal flow balance indicates a possible
leak in underground equipment, the wells will be pressure tested
and repaired as indicated.

P. 4. Monitoring Wells
Ground Water Monitoring
An extensive hydrogeologic investigation was conducted under

the supervision of W. A. Meneley in the Cluster No. 1 mining
area.

Based on Meneley’s regional stratigraphic classification
(Figure P-1), Cluster 1 is situated on sand corresponding to Unit
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F/l/d, a high-energy glacial outwash deposit consisting of
moderately to poorly sorted sand with locally variable gravel and
silt concentrations. The uppermost barrier layer intersected at
Cluster 1 is Unit F/1/c. This is a regionally continuous layer
of clay, silty clay till, and silt deposited under stagnant ice
and glacioclacustrine conditions and representing a significant
barrier to downward migration of fluids. The top of Unit F/l/c
is commonly intersected at depths of 95-105 feet below ground
level at Cluster 1.

A water table exists at roughly 50-55 feet below ground
level. Groundwater flow direction has consistently been
determined to be in a west to northwesterly direction, toward
Polick Creek, which lies between 1/4 and 1/2 mile to the west.
Polick Creek flows north before joining the Muskegon River, about
1.5 miles away.

A ground water quality monitoring program was established at
Cluster 1 based on the above information. Monitor wells were
drilled to the top of the first barrier layer (Unit F/l/c) in the
downgradient direction from the solution mining wells. Figure P-
2 shows the location of the monitor wells installed at Cluster
No. 1. Background water dquality samples were collected and
analyzed prior to commencing solution mining operations.

Ground water samples from the monitor wells have been
obtained at 1least quarterly and field analyzed for specific
conductivity and chloride concentration. Minor c¢ontamination
from the initial drilling operations was detected by the monitor
wells and removed by purging. No significant surface or
groundwater contamination has been measured at Cluster 1 during
the subsequent production operations. No major brine spills or
leaks have occurred during the drilling and operation of the
solution mining wells.

Kalium is committed to maintaining close surveillance of the
existing monitor wells at Cluster 1. Similar monitoring systems
have already been designed and installed at Cluster 2 in
preparation for future operation of wells at this site. (See
Figure P-3).

Ground water samples from both sites will continue to be
gathered and field analyzed for specific conductivity and
chloride concentration on a monthly basis and samples will be
collected for complete chemical analysis on an annual basis.
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ATTACHMENT Q

PLUGGING AND ABANDONMENT PLAN

ErPA Checklist Items:

Q.

1.

Plugs
a. type

b. location

Cement
a. type
b. grade

c. guantity
Placement
a. method

b. static equilibrium

The plan for plugging Class III wells is as follows:

1.

The cavity shall be depressured until the well is
completely dead.

Run in with tubing and bridge plug to a point at, or
near, the top of the cavity.

Set bridge plug in competent casing as close as
possible to the top of the cavity.

Rig up cementing truck and set 50 sack plug of Class A
cement above bridge plug. 50 sack plug, Class A
2267.

Pull tubing up through cement to top of plug.

Continue to plug 7" casing, using 50-50 poz cement.
Yield: 1.29 cu. ft./sack; 100 sack = 129 cu. ft. =
583'/100 sacks.

Continue to plug to within 226’ of surface. Set 50

sack plug of Class A cement at surface. Cut off and
cap 3’ below surface.
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SEPA

UNITED STATES

WASHINGTON. D.C. 20465

WUGGING AND ABANDON ENT PLAN

ENVIRONMENTAL PROTECTION AGENCY

Wells drilled pri.
to 1986

Hersey Potash Facility
Solution Mining Wells

WEL. NAME & NUMBER. FIELD NAME, LEASE NAME & NUMBER

NAME, ADDRESS, & PHONE NUMBER OF OWNER/OPERA-
Kalium Chemicals, Ltd.

Suite 100, The East Tower
2550 Golf Rd.; Rolling Meadows, IL 63

Locate Well And Quttine Unit On
Section Plat — 840 Acres
N

B .
— -+ -

STATE COURTY

MI | Osceola_

ETATE PERRIT NUMEBER

SURFACE LOCATION DEECRIPTION

See Attach Q-1

LOCATE WELL IN TWO DIRECTIONS FROM NEAREET LINES OF QUARTER BECTION ARD DRILLING UNIT

Surface Area Permit - See Attach (-2

- ...I-_L e _L__!_;_I_ i Location ft. From (N/S}) Line OF Quarter Section
e b I B And ft. From (E/W) e Line Of Quarter Seetion - Tl
T Ly ey e TYPE OF AUTHDRIZATIDN WELL O Clasel
e ..]_..._, + 'l"" ,,___ O Individual Permit ACTIVITY ?:?s Hazardous
] __l_ O Ruie O Nonhazardous
B | -'—“I__i- + + T & Ares Permit . C!aass grine Disposal
- pes f Weil .
TR | REan_e 5 o
s U.S.EPA Permit Number ! Xg Cau i |
CASING/TUBIN y METHOD OF EM EME
G/CEMENT RECORD AFTER PLUGGING AND ABANDONMENT | MEIHOD OF EMPLACEM
Siee iR A TRO/CEG 9"!""7:"""" [ cie l.'r”‘:"" wei e Sivd wm.b Sosne Coming U oo
133/ ~54 500 900 7-;‘—;;— ﬂ e ! AU Thaaallncai\_lomod ;
9-5/8" a0 E450 450 %E:;E_——L_-Ulyﬂﬂ T %%;:A g ;e gumg;'ﬁauar Methe
7" 23 7800 ~7800__[8-%" TIB0 LEEe/Bonl" g ome cogn o0
— . Other, Expisin:
—{lass Al- See Attach 0-2
CEMENT TO PLUG AND ABANDON DATA: |Plug#}  |Plug# Plug # Plug ¥ Plug # Plug# 14 |Piug #
Size of Hole or Pips 1n Which Plug Will Be Placed incnes) 7!‘!‘ [ 7o _F_
Calcuiatea Top of Plug (f1.) YiVL! Plugs 2 through 13 507 5
Messured Top of Plug (it | 7574 to 576 feet
Dootn 1o Botiom of Plug (i1 7780 continucus cement in 576 201
Sacks of Cemant 1o be Useg 0 100 sack ( 5B3" ) intervals. ) "g'c")"
Siurry Volume tp be Usea tey. #.) 53 Use 50-50 Poz cement at 64 64
Siurry Wemgnt (ib./gat.) 15,8 14'5 Tblgal . 14.5 15
T of Carnent. S T or Quher ra = -
T::: o u::“ ther Matenas Usea é?sl IS“;\ 1L i G]SGFO% {lass

See Attachment Q-2

Estimated cost/well = $22,000.00

DESCHRIPTION OF PLUGGING PROCEDURE

Total cost for8 wells '="'$1".76“;§D“Qd‘;’00

ESTIMATED COST OF PLUGGING AND ABANDONMENT

Cement % Cast iron Bridge Plug &
togging 5 Cement Retainer Y -
Aig or Pulling Unit Y Miscellaneoys e =

CERTIFICATION

{ certify under the penalty of law that | have examined and am famil{ar with the information submitted
in this document and all attachments and that, based on my inquiry of those individuals immediately
responsible for obtaining the information, | believe that the informstion is true. accurate, and
complete. | am aware that there are significant penalties for submitting faise information. including
the possibility of fine and imprisonment. (Ref.40 CFR 144.32)

NAME AND DFFICIAL TITLE {Plesss iype or printi

Donald D. Metzger
Resident Manager

DATE SIGNED
- 27 SR







ORIGINAL WELL CONSTRUCTION DURInG OPERATION

PLUGGING AND ~3ANDONMENT CONSTRUCTION

Surface Surface
) . / | 1
f - Top Piug Intarval h*mj !;)J;SL{/S R
T b L O S s
pricteD B i . #/LfJ | g AFree— | I8Y
Arree 1951 E2Lu o e ;T
Top Of ' _ i ; 5 )
Cement % (Ft.) I 500({7J ); 4 éoo,-:T
CEMENTE D
Surfece Surface
BAck 7O Casing 220 (1) | #/% Casing 222 (t.)
it FACE * USDW Base Plug
S reTE Interval s
22/ Y/ .
UsSDw <71 (ft.)to (.}
| Base 750 (ft.) . USDW Bese 752 (ft.)
> m E
™~
3 * Intermediete . . .
! Cut/Rip Point Plug T c:::l/ﬂﬂl'?;adlalﬂ
Intarvai g.}\ Depth ()
Top Of O {ft.) to (ft.) é LEET 0 Hous
Cement (ft.) 3 W .
, 4 D s FEMENTED 7B
Ewv S ATED [ ?:\ g e A
a7 O .
B 4 * Intermedieta . Q * Intermediate
w s e Casing )| # # N D b Casing 2452 (ft.)
Z te 13
* Middle Plug Intervai 2
76 () to 2584 N
* Long String Cut/Rip
Point Piug Interval . Long String
(ft.) 10 (ft.} Cut/Rip Depth
{ft.)
LEFT In HOLE
Top ot 19, CEMENTED 7o
...ement ] .fﬂ-l Bottom Plug Depth SurFACE
SEras T ,Ef . 7782 (51 to 524 (1)
CACE o 508 FACE

dgrforations: ¥¥

4

{ole Sizs ;5_{2_ {in.}

* Add Any Additional information

May Not Apply

Long String

Casing Z222 (f1.)

* Depth £222 (41.)

* Mechanical Plug
Depth 322 {ft.)

* May Not Apply

SET @ JoFp of PERFS,

** Add Any Additlonal Information

Long String
Casing 2822 (f1.)

* Depth £2293t.)

LIST OF ALL OPEN AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED

wclty Open Hole/Perforatinns /Varisd Casing From To Formation Name
Sofiors 20 Fi- e BoO -1 EvApor ) 7=

CGC AT PEAT DR AT EL




Summary:

1st
2nd
3rd
4th
5th
6th
7th
8th
9th
10th
11th
12th
13th
14th
15th

plug
plug
plug
plug
plug
plug
plug
plug
plug
plug
plug
plug
plug
plug
plug

Set bridge plug at 7,800°.

7,800-7,574*
7,574-6,991'
6,991-6,400"
6,400-5,825"'
5,825-5,242"
5,242-4,659"
4,659-4,0767
4,076~3,493"7
3,493-2,910"
2,910-2,327
2,327-1,744°
1,744-1,161°
1,161~ 576

576~ 2917

291- 0’

61

Class
50-50
50-50
50-50
50-50
50-50
50-50
50-50
50-50
50-50
50-50
50~-50
50-50
50-50
50-50

A, 3% Cl,
pos
poz
pos
pos
pos
pos
pos
pos
pos
pos
pos
pos
pos
pos

50
100
100
100
100
100
100
100
100
100
100
100
100

50

60

sacks
sacks
sacks
sacks
sacks
sacks
sacks
sacks
sacks
sacks
sacks
sacks
sacks
sacks
sacks



ATTACHMENT R

NECESSARY RESOQURCES

EPA Checklijst Items:
Certificate of necessary resources for plugging well.

Kalium Chemicals has submitted the required financial
statements with the Class I permit applications, Numbers MI-
133I1-0001, 0002 and 0003.

No additional documents are being submitted with this Class
III permit application since it is believed that information
furnished with the previous Class I permit application adequately
covers the requirements.
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CHIEF FINANCIAL OFFICER'S LETTER

U. 8. Environmental Protection Agency
Underground Injection Control
Class Tinjection Well Qperators

This letter contains information submitted as evidence of financial responsibility
for the Environmental Protection Agency’s underground injection control

requirements.
Submitted to: Regional Administrator
Environmental Protection Agency Region &
230 S. Dearborn Strest
SWQ-7UB-5
Chicago, 11 60804
Submitted for: Kalium Chemicals, Lid.
P.O. Box 333
11461 & 135th Avenue
Mersey, Mi 486383
Type of Organization; Corporation
Date of incorporation: August 18, 1987
State of incorporation: Delawars
Submitted by: Dale W Ward

Kalium Chemicals, Lid.

1200 - 1801 Hamilton Sirest,
Regina, Saskatchewan

S4P 4B5

[ hereby certify that the financial information contained on the following pages is
correct and derived from this firm’s year-end financial statements prepared in the
normal course of business for the iatest completed fiscal year ended June 30,

1891,
M oam 5’/7‘:‘

Vice President “{oate)
Finan Administration




NOU-E8~1551 14:48 FROM KALIUM CHEMICALS REGINA TO BELLE PLAINE F.83

II.

III -2

Iv.

Xalium Chemicals, Ltd. l1s the owner or operator of
Class ITIinjection wells in the following states within
EPA Region 5:

State Name: Michigan

This firm guarantees the plugging and abandorment of
injection wells owned or operated by the following
subsidiaries:

Subsidiary Name and Address:
N/A

This firm is not required to file a form 10k with the
Securities and Exchange Commission (SEC) for the latest
fiscal year.

The fiscal year of this firm ended on June 30. The
finanecial information contained in thig letter is
derived from this firm's vear end financial statements
prepared in the normal course of business for the
latest completed fiscal year ended June 30, 199%1.
Nete: Short year August 1, 1820 = June 30/91 due to
change in year end. ’

The name and address of the accounting firm examining
these financial statements:

Arthur Andsersen & Co.
Chartered Accountants :
2200 - 355 - 4th Ave., S.W.
Calgary, Alberta

T2P 0J1
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14:43 FROM  KRLIUM CHEMICALS REGINA T3

BELLE PLRINE

P.04

The dollar amounts below are stated in thuusands of dpllars,

FINANCIAL INFORMATION

Balance Sheet Informatlon:

1.
2.
3.
4.
5,

Current Assets
Total Assets
Current Liabilities
Total Tiabilities

Net Worth or Stockholder's Ecuity

Income Statement Information:

6.

7 e

Depreciation, Depletion, and Amortization

Net Income

Caleculations:

8.

9.

io0.

il.

12.

i13.

Total Liabilities leses Current Liabilities
(Item 4 - Item 3)

Depreciation, Depletion,
and Amortization plus Net Income
(Item 6 + Item 7)

Current Assets less Current Liabilities
{Item 1 - Item 3)
indicate negative numbers with parentheses)

Current Liakilities divided by Net Worth
(Item 3 + Itenm 5)

Total Liabllities lass Current
Liabilities, all divided by
Net Worth

Depreciation, Depletion, and
Amortization plus Net Incone,
all divided by Tetal Lizbilities

$ 39,119
$200,508
$ 22,242
$128,877
$ 71,631

§$ 10,265
$ 19,370

$106,635

$ 29,635

& 16,877

0.23

(11 mths)
agtual
(11 mths)
actual

(11 mths)
actual



NOU-BB-1991  14:43 FROM  KALIUM CHEMICALS REGINA TG BELLE PLAINE .25

14. Current Assets less Current Liabilities
all Divided by Total Assets 0.08

VI. Based on the informaticn in Part V, the company meets or does not
meet the finanecial ratlo regquirements, as indicated.

1ES ile}
1. Current Lizbilities + Net Worth less
than 1.0 X
2. Long~-term Liabilities + Net Worth less
than 2.0 X
3. New Inceome greater than zero. X

4, Net Income + depreciation, deple;ion
and amportization total + total liabilities p:4

5. Working Capital + Total Assets greater
than -0.10 X

6. Net Worth > 1 million deollars X
VII. This firm has not received a rating by either Standard and Poor's
or Moody's.

The current bond rating of most recent
igsuance of this firm N/A



NOU~E8E-1991 14:48 FROM  KALIUM CHEMICALS REGINA 0 BELLE PLAINE F.81

KALIUM CANADA,LTD. TINTEROFFICE CORRESPONDENCE
REF: DW2010

T0s ROB PLOSZ SUBJECT: MTCHIGAN - EPA

FROM: DALE WARD DATE: NOVEMBER 8, 1991

Attached is a completed CF0 Letter which vou requested
for the Michigan Project. You will need to provide the
following information in support of the Cro Letter and may
submit a copy of this memo with the letter if you wish.

The financial jinformation is from the audited
statements of KCL Holdings, Inc., a Delaware Cerporatien
established August 18, 1987. XKCL Heldings owns 100% of
Kalium Chemicals, Ltd. which owns the Michigan aseets,
Kalium Chemicals, Ltd. owns 100% of Kalium Canada, Ltd., a
Canadian corporation. KCL Holdings, Ine. has no other
business activity and owns no other assets,

Audited statements are available at the RKCL Heldings,
Inc. level but there are no audited statements for KXalium
Chemicals, Ltd. The financial impact of KCL Holdings on the
consolidated results is negligible.

DWW/ BS 91&/ |



ATTACHMENT S

AQUIFER EXEMPTIONS

~ This item does not apply since no aquifer exemptions are
being requested.
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ATTACHMENT T

EXISTING EPA PERMITS

EPA Checklist Items:
1. NPDES - None
2. PSD - None
3. RCRA ~ None

4. Underground Injection Control (Potash Test
Facility)

- Disposal Wells MI-133-II-0001, 0002, 0003

- Solution Mining Wells MIA-133-3G-0001

64



ATTACHMENT U
DESCRIPTION OF BUSINESS

PPG Industries, Inc. (PPG) discovered significant potash-
bearing deposits in an area spanning the border between Mecosta
and Oscecla Counties in Michigan. The potash mineralization
occurs within the A-~1 Evaporite of the Salina Group of formations
which lie 7500 to 7800 feet below surface.

PPG constructed and operated a solution mining test facility
in 1985 and 1986 to confirm the workability of solution mining
techniques and to demonstrate the feasibility of injecting
disposal brine intc a suitable porous and permeable subsurface
rock formation. Potash minerals were not extracted from the
brine produced during the test facility operation. PPG operated
this facility under UIC Class I Disposal Well permits MI-133-1I-
0001, MI-133-1I-0002 and MI-133-1I-0003, and Class III Solution
Mining Well area permit MIA-133-3G-0001. Results from the test
facility were encouraging, however, a downturn in the Potash
industry forced PPG to terminate testwork in July 1986 and delay
expenditures on a commercial production facility.

In November, 1987 PPG so0ld all of its Potash interests,
including the Michigan project, to Sullivan and Proops (S & P) of
Chicago. The EPA operating permits were transferred to Kalium
Chemicals, Ltd. (Kalium), a fully owned subsidiary of S & P. 1In
April, 1991, the privately held companies of S & P including
Kalium became a publicly traded company on the NYSE under the
Vigoro name. Kalium continues to operate with the Kalium name
within the Vigoro Corporation.

In 1989 Kalium constructed a small commercial production
facility to process the potash brines produced from the solution
mining wells. The facility remains in operation today selling
potash minerals into the U. S. agricultural market.

The Michigan potash facility supplements Kalium’s primary
potash production facility situated at Belle Plaine,
Saskatchewan, Canada. Kalium’s administrative offices are
located in Chicago, Illinois and Regina, Saskatchewan, Canada.
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5. Kalium markets potash worldwide with the major percentage used as fenilizer and the
balance in chemical and industrial applications.

Kalium's mining process in Michigan involves pumping a solution through boreholes
into potash beds 7500 feet below the surface, dissolving the potash-bearing portion of
the ores and returning the solution to surface for refining. The solution is processed
through a series of crystallizers where the potash crystals are formed. The crystals are
then dried and sifted through a series of special screens to assure a consistent particle
size.

The mining operation produces some solution that is not of high enough quality to be
refined. ( This weaker solution is disposed into a porous limestone formation 4000 feet |
below surface.

Kalium ships bulk potash via hopper trucks directly to customers or to offsite storage
warehouses.



/q__\ 7-os . [MLN0OTOMO

“s:’ﬁ . WATER WELL RECORD - - MICHIGAN DEPARTMENT
l ACT 284 PA 1965 S o OF N
) 7/? 35"’00/ - S puUBLIC HEALTH -~
i';;. '&-vnshlp ame .. . - - ;.. |Frection S Section Number |Town Numbar Range Nu_f“hef
i : J— 23 "._;_.L",';‘.,'—_‘ 1/4 w% jﬁ R l?N/’ . o - WW'
Dnstance And- DerCIIDn frorn ‘Road lntersecuons = © B3 OWNER OF WELL: . .- .
‘bout\.‘25 mile South’ of Schofield Rosd | . Jim Elchenberg
" ra
4 about: .1 mile West of 130th Averme > 8158 N. Morrish Road
Street address & City” of Well Locatmn . . FluShingi HI us'h33
Locate wuth" "X in section below - - ketch, Map: 4 WELL DEPTH: {complated) Date of Comoletion
S choj e QA o
ki | 59 ft.. b ] RE
) 5 D Cable tooi__. L D Rotary T D Driven - :
. ‘; . E Hollow rod . .. D Jetted - D Bored '
) - 6 usE: Eﬂmstic [ public Suppiy " -~ [] tndustry
-& Dlrrigation D Air Conditioning D Commerciai
O DTest Wwelt D
] 7 CASING: Threaded [X] Weided[] | Height: Above/Baisw
'_v o 7 _ L Surface__l__ft.
) FORMATION THICKKESS [ DEPTH To_ _Lan. o 154 & Dentn ,w.a.gm;,_yéms.xn.
S STRATUM | STRATUM into ____ ft. Deoth |Dnva Snoe? ves Bd no [}
.. . |8 SCREEN: - e
a2 92| Tvee: _Qlas::ton_ﬂa:k ,_1..,____“.
T= rd
Skai'Gauze B0 Length L £+,
26 lle Set batweaean [5§ ft. and I 58 ft.
Fittings:
o | o Bremer & K-packer -
: 9 STATIC WATER LEVEL -
: h a 1 y=n XM7Y fr. below Iand surface
K - 10 PUMPENG LEVEL below land surface o
2 . . Tl 40_3_& aﬂer_l_hrs purrplno_m__'; D.rn o
_S.ﬂ.ﬂi - h I 1—58 ft. zftar hrs Dl-ll'l'plnﬂ_,_“_,_,_“,‘_‘ u,s.m. -

11 WATER QUALITY in Parts Per million:
ron {Fe) _ Chiorides [C1}

Hardness Other
12 WELL HEAD COMPLETION: B 1n Approved Fit

G Pitless Adeptar [ 1 12" Above Grade
13 weiy Groutad? DYBS No
Neat Cament D Bentonite D
Qapth: From ' ft. to ft.
14 Nearest Source of possible contamination
sg feer SY7 Diraction =4 o Type
Well disinfected upon compietion {id ves i ‘No
15 Pump:

D Not installed
Manufacturer's Name

Moda! Number (:6269-& HP Y vons 230
Length of Drop Pipe_L2K . capacity . & _G.P.M.

Typea: D Submersible
B den [0 recinrocating

USE A 2ZND SHEET {F NEEDED

16 Remarks, elevation, source of data. etc. . . ] 17 WATER WELL CONTRACTOR'S CERTIFICATION:

This welil was drilied under my jurisdiction and this report is trua
1o the best of my knowledga and belief,

Adaress 190BE Hoover Bd,,—Big Raplds,—¥i

:

Signad e ) > ] Data _2Z - 2 2.'?4

NTATIVE
D&7d 100M (Rev. 12-68) R
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. HIGAN DEPARTMENT OF PUBLIC HL TH
. WATER WELL AND PUMP RECORD

UL

PERMIT NUMBER

GEDLDGICAL SURVEY NO.

'\'_J

1. LDCATIDN QOF WELL
Caunty Township N",“’, y, . Fraction Section Number | Town Number Range Numbet

’1/.56;1/4 HEy, 27 N/’ Z il

or

—.aance And Dirsction From Road Intersaction

“ 3 OWNER DF WELL: T
Ui Sovrm oF Mewsey €o. on 104 | puezips Dincey T

s —lJeST SroE oﬁ'/éfa-fl/% Ad 72;/24 ALE

Street Addrass & City ef Well Location Wi N ;%-‘ Address Same As Wall Locaden? - mes O ne
R Y ran N - . . I Il
Lecats \[vuh X in Sectian Below ) E Skerch Map.A - 4 WELL DEPTH; Date Camsieled" ol T Welt .
i ) % FT. ; /‘5/3; [ Reptacement wen
T{' . = 7 5 Ocabie ool L Crotary - [ orive ~bug
AR 1 0§ D woliowrod © - [JAuger 7 Eﬁm/m: e
w .| . » - -
& B L e usE [Bomesic - [JTvpe t Pubtic - - . [ Typa It Public
| _: _ i ' [ wrigation ] type ta Pubtic D Heat pump
i (I O vestwent []Typets Publ:c
| 7 CASING:

) L I D Diamatar tonl %eded Haight Abov,
V miLe S 2 ﬁ [ woetded | surface _ £
) in, 10 f

THICKNESS DEPTH T8 t. depth

. ;
Wheight lbs./ft.
2 FORMATION DESCRIPTION . oF ., | BoTrom oF Em- © .?& o, depth  Weigh “
Grouted Drill ¥ole Diameter - bt E‘/
. o e { in. o __t. depth .. - | Drive Shos Yes
Q@ﬁ - T 0 3 in. to fr. depth - ! - Ow

- | B SCREEN: [ Not tnstaes

| Cpuess paeee F8 | 40 | \Berss e Vi ks
PR . . o Bt/ Gauze ,___2_— Length

o I gﬁwy — 40 ‘ 76 at am«an%__ . an __Z“.'L"_ -

oty -Packet DhLea: Packer g—-:ﬁfn'er Check

- &ﬁ”/ N I 75 7/’ %k:abova screen / ff. °  Dthar
= - 9 STATIC WATER LEVEL: :
N i ﬂ_zwj’//@w ; o W . P7 _i f1. below Ianc.l surface - D Flow

L oF - 10 PUMPING LEVEL. below lend surface .

s 7 95 fu. after _L hrs, pumping'ai'ﬂ G.P.M.
ft. after hrs. pumping at G.PM.
ERSEETS S A : : n EV[E;'FFEETTSN M;deptar 3 127 abovs grade
S T ) Basement offset || Approved pit
. ‘ i 12 WELL GROUTED? [ No [ ves Erom © r
s . - D Neat cement I:l Bentonite D Other
) ‘ Ne. of bags of cemant Additives

13 Nearast sourc)! possible contamination

-." E‘a Distance = 1t m ft pirection _A-l_

Wall disinf d upon pietion? D No
Weaa old well plugged? D Yes D Mo
14 PUMP: D Not Instailed D Pump InstaHatien Only

Manufecturar's Na
Modsl numbe 3"67'0 7 HP ‘j“/ Volts //O

Length of Drop P|pe._.ﬁ_ft. capacity __&._G.P.M.

TYPE: [ submersible at
PRESSURE TANK:
Manufacturer's name _/yﬁ

USE A ZND SHEET iF NEEDED . - Muodel number

Capacity _ . cwne———-...Gallons

15. Remarks. elevation, source of data, etc. . ] . 16. WATER WELL CONTRACTOR'S CERTIFICATION:

Thia well waes drilled under my jurisdiction and this report is true
pest of my knowlgdge and beligf.

| _ T ' TPV —ARBISTRATION
17. Rig Dparstor's Name: , . : Aﬂ -
. - i " {

- p8Yd 12/B5 : AUTHORIZED REPRESENTATIVE

Authority: Act 388 PA 1973
Page 67 Completion: Required
Penalty: Conviction of a vioiatian

of any provision is 2

1 ACAT LEATTH MEDT CABY misgemesnor.
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h

GEOLOGICAL SURVEY NOQ.

1 LOCATION OF WELL

HIGAN DEPARTMENT OF PUBLIC Hr_.
(»‘ATER WELL AND PUMP REC\..ZD

-TH

P

2| |6

7 [

a[,z

L2117 09 2L 00Y

PERMIT NUMBER

"nuntv /a

Townghip Neme
Dsceo /—,; o ] c.y

Fraction

E l/‘ ”E‘I/‘jw Ve

Section Number

Town Numbasar

Range Numbar

v

:-znc‘;;\;d Dirsction F.ﬂ\ Road imersaé; g‘ ,3 s
".b oM we‘s‘f‘s :Je- B‘F i35

Stwreet Addrass B City of Wall Location

]

3 OWNER QFWELL
/(a r

/7 K

Chemseals

Addrass ?0 BQX 333
12 Sa, fYO

Addrest Sema As Well Locatlon/ %as 'E\ No

xﬁ

d/féiS?

Locata with “X in Saction Below

Cﬂ"rav Llav

o

/75

| 5:! Z aj.ﬁy /ﬂ?!yea!

222

S A )

Length

% s Skatch Map: 4 WELL DEPTH: {complated} ; Dats of Completion
T 1 T = 1
Lo | - : - m '_ 2 ! 3/ 7 ft. 1
...._...!........:._ _:.... . —w-'; ’ 5 [ cable tosi Brﬁolew DDriven.\__ . Boug
S I | I~ - B [ Hottow rod- [ Auger " [Jaetted |
_ L N . e
bl “i—"' '}' - -l"l ~ S USE: M pomesuic ] Type I Public * [ Typa i Puslic™
0 ! i I ] rrigstion [ tvpe tta Pubtic 1 Haet pump
- .T_ _.{. - —:— - ® 2 CJtestwatt  []Typs v public O
! _;_ I l /?01%"' ’35 7 gﬁ?ﬂg, Staal E Threaded TIHeight: Abova/BercwW
!-.- 1 MILE Plastic DWeldd | Sorf §
. q‘ ., _30(7 urface .
‘ THICKNESS | DEPTH Ta — N to f1. dapth | Wei 77
2 FORMATION DESCRIPTION < oF BOTTOM OF : ft. dapth | Weight Ibs. .
~ STRATUM STRATUM n, to - dept
= - — Groyted Drill Hoie Diametar I 0O
- C; o a l ; wei=n L % in. to . depth | Brive Shoe - Yes
Y'a v 2 \J é D é" in. to ft. depth _ I, B o
] B . « .
| _:; ] I 8 SCREEN;_- [ wot instalted
5‘8 WC}' A ﬂ_lﬂz-_ Type —JGJ\N.S :)ﬂ-’S.—f- Diarneter T
-\‘.“_‘.. : 1 -

/57

Set batwasen _‘3&__
prnings: [ K-Packer

D Blank ebove screen ft.

. endM — fu

[ veed racker [] eramer Check
Other

Gray P/,w

9 STATIC WATER LEVEL:

_ﬂ_g 7La én;;—';‘e’ .Sc‘./

: - éla _1\) 4 o / 78 t1. beiow tand surface [ Flow_
- - .- -1 10 PUMPING LEVEL-. belew Ienq surface - .- . ooz i
.561 f-g d/a V WI YKSJ jo ,24& fr. after hfs. pumoing at GFM.
TN ft. after hrs. pumping at G.P.M.

11 WELL HEAD
COMPLETION:

@ Pitless adaptar
Basernent offset

D 12° above grade
D Approved pit

12 WELL GROUTED?

E Neat cement

No. of bags of cemeant

D Bentonite

(3 no [ ves from 010,722 o

1 other
-'?6 Additives

Frtondse e, PrrAsi s

DIAFTHER i et

13 Nearast source of possible contamination

Type S < *'c Distange 3= == _{t. 85‘“ piraction _WALSE S L&/ESf

Well disinfected upon completion?

E’ Yes

DNn

14 PUMP: D Not Instailed

Manufacturer's name F:’IJ 4-’*

Pump Installation Only

INEY =43

Modet number .L':_fi_ HP i_.., Volits _ﬁ.-fﬁi_
Length of Drop Pipe _‘&ZL ft. capacity __..Si..... G.P.M.

TYPE: ?Submrsibte ‘D Jet
PRESSURE TANK:
Manufacturer's nama
USE A 2ND SHEET IF NEEDED Model number Capacity Gallons

15. Remarks, elevation, source of data, etc.

2/84
Page €68

Signed

16. WATER WELL CONTRACTOR'S EEFITIF!CATION:

This well wes dritlted under my |unsd:clmn and this report is true ' -
to the bast of my knewledge and belisf,

ch 2 Lell Drlz .}At.

/770

AEGISTRATION ND.

Addraess ?HEED BusmEss l“%‘e;l 7y /—:/MII“-‘?

YGT73:

vl
#
-

et Qete
ALUTHORIZED REP@&ENTA'I‘IVE
Authority:
Compistion:
Fanaity:

LOCAL HEALTH DEPT COPY

oo IR-FF

Act 366 PA 1978
flaquirad

Conviction of = violation
of any provigion is a
misdameanor.




GEOLDGICI}!. SURVEY_ NO.

M. HIGAN DEPARTMENT OF PUBLIC HE. _H

WATER WELL AND PU_MP RECORD

e

PERMIT NUMBER

- _.‘,:;.(;‘\.

N

Straﬁt'Address.& Citv; of Waeli Location

Saction Number y‘l‘own Number _+|Range Numper .

-}3; DWNER OF WeLL: -
oy Se R,

-.Addross g W

rrsey Mt .
Address,sl{mi Assvflell Lecationt? * B.Ye: FD No«

Lecate with 'Xr in Section Below

4 WELL DEPTH: ¥
4 Well DEPTH , Date Cumalnfd 1 mNm We!l L

6: 21 50 rent .-MMII

o Domostic .
‘ Irrigation

Tast Wali

7 g:;snl::tG" [gStaal [ thraaded | Height: AboveIB Gy

DEPTH 1O - .__,_._m u.__Z_n depth
.’m%'u.?' : -J—Lx in. 10 ft. depth

Piasm: DWeldod .

Grou:ed Drill- Hola Diameter -
m Io — :ft_ dept .

. depth

m to

8 SCREEN:

Type V {E'fﬁf.f; i t-liallr-mtar . !‘kf

. Slet/Gauze &n - Length )L e

Set bamam e ﬂ an_d" ;9’

F!TTINGS [E_ K-Packur D Lead Faclrar m Bm

Blank above screen TR ar "
S STATIC WATER LEVEL: e '

7 Ry 3 hellw land surface

'IO PUMPING I..EVEL. bolow land surfaco.:

? _fL atier

hrs. pumping at
i!.. ‘after

hrs. pumping at G £ M ““- B

D Basement offset D Approved pit

11 WELL HEAD .
CDMPLETION: [:RPuless adapter . [_] 12" above grade -

12 WELL GROUTED?
tL GROUTED? [ ne [R‘Ies From______to

No. of bags of cement _ Additives

[J neatcemem  [J Bentonite = [ Diher Lepseal -

fr.

13 Nearest sourl:e of poss:ble contamination

Weil disinfected upan completm? &Yu D No
Was old weil plugged? Yes D No

522 114 D:stanca .._‘..-__Q,i D:ral:non ._M

14 PUMP: [3 Net instaiiad £ Pump Instakatian Onty

Manufacturer's name !

Model number (?m-ﬁ s HP Jel Voits 0

Length of Drop Fipe __..aL_.ﬁ. capaciw___m_,_..;G.P.M.

1 TreE: [J submersibia X vet
- PRESSURE TANK:

'

~ Madel nurnbar . 2 7

i Y

):.8t

16 WATER WELL CONTRACTOR'S CERTIFICATION

This weil” vihs drilled under my jurisdiction and lhu reporl lﬁ trua
o thu bast'of my knowladgc and belief. .. | -

KIS wnder wieks

Manutacturar's name (’1‘”' Ef_ : =

- REGISTERED BUSINESS NAME . REGISTRATION

Addﬂ;# R 8 ar? Mo {6(_ 2 B'Lflg: -

AUTHORIZED REPRESENTATIVE

Signaq;_ﬁm _Date '3/3//9’

Authority: Act 388 Pa 1878
Campletion: Requirad

Penalty: Conviction af & violation
of any pravision is &

LOCAL HEALTH DEPT. COPY ) miedamannnar






GEC ICAL SURVEY DIVISION

WELL PLUGGING RECORD PEAMIT NUMBERA

(Submit in TRIPLICATE Within 30 Days Atter Plugging is Campteted) - 36600
FIELD NAME

COMPLETE NAMEIS) AND ADDRESS OF WELLL DWNER

PPG 0il & Gzs Co., Inc., 2258 Enterprise Drive, Mt. Pleasant, MI 48858

COMPLETE LEASE DR FAAM NAME(S) WELL NUMBER
Thomas , ]§6 I- z_é
WELL LOCATION TOWNSHIF COUNTY
NE % N % NW % SEC. 26 T.178 R. 9W Hersey _ Oscecla
TYPE OF WELL (Ot Gas, iry Haie, etc.) TOTAL DEPTH FORAMATION
Temporarily Abandoned 8091 Cabot Head
DATE PLUGGING 5TARTED OATE PLUGGING COMPLETED DEPT. REPRESENTATIVEIS) WHD iSSUED PEAMIT OR WITNESSED
1-7-84 1-8-84 PLUGGING Moss )
CASING RECQRD . BRIDGES DR PLUGS
SIZE OEPTH AMOUNT SHOT OR TYPE |Brush_Stane, OEPTH SACKS DF CEME
CASING SET RECOVERED AIPPED Cement, Mechanical, eic.} PLACED AND aDOITIV:
20" 68 —_—— ———— Cement 8085 200 sx Cl A
13 3/8" 898 ———— ———— Baker Bridge Plu 5365 —_——
9 5/8" 5417 —— — -

Were 100ls, tubing, casing, etc,, lost or left If yes, give details:

in the hole before or during plugging? D YES ENO

Did a Serviee Company pump mud, if yes, give name and address:

spot cement, or set bridge plugs? )@ YES DND Halliburton
Was the weil plugged by a Company or if yes, give narme and address:
Coutractar other than Qwner or Operator? D YES END

Representatives of Owner, Operator, Company, or Contractor who witnessed _Carl Coockingham
plugging:

OESCRIBE IN DETAIL HOW WELL WAS PLUGGED

T Ran in open ended to BO85 and spotted 200 sx Class A, tripped out and ran back in with
Baker bridee plug to 5365 - set bridge plug, tripped out and welded steel plate on
top. Temwporarily abandoned. '

(USE REVERSE SIQE IF NEEDED)

CERTIFICAT!ION
'] state that | am authorized by said Owner or Operator to make this report; and that this report was prepared under my supervision ang ¢
tion, and that the facis stated herein are true, correct and complete 1o the best of my knowledge.”

NAME AND TITLE [T yped or Printed) - COMPANY NAME AND ADDRESS
William E. Booker, Geclogist Strickler Geological Services, Inc
SIGNATURE DATE {Manth, Day, Yesr) 1425 S, Mission

- - _ Mr. Pleasant, MI 48858
[JJ& = éw/éx 2/15/84 B-18 _

A7
Hev




TATE OF MICHIGAN 5
IEPARTMENT OF NATURAL RESOURCES MINERAL WELL COMPLET[ON REPORT SUBMIT IN
EOLOGICAL SURVEY DIVISION TO BE FILED WITH THE SUPERVISOR WITHIN 60 DAYS TRIPLICATE
3 AFTER COMPLETION OF WELL (ACT 315, P.A. 1969} E
NI GF OWNEH OR OFERATOR ADDRESS OF OWNER OR OFERATOR 1
PPG Q0il & Gas Co., Inc. 2258 Enterprise Drive E
. Mt. Pleasant, MI 48858 !
NAME OF DRILLING CONTRACTOR ADDRESS OF DRILLING CONTRACTOR E_
T. D. Provins Drilling Co. 2113 Enterprise Drive
Mt. Pleasant, MI 48858
;\NELL. NAME WELL NUMBER PERMIT NUMBER . E‘
Thonas 1-26A 020-841-367 Jz
LOCATION SECTION TWP., RANGE |
Surface: NE NW NW Subsurface: SW NW NW 26 17N 9w
TTOWNSHIP COUNTY L
Hersey Osceola J
|FODTAGE .
5 460 Ft. from North Line and 864 Ft. from West Line of quarter section r’g
! N or S E or W £
i‘DATE DRILLING COMMENCED DATE DRILLING COMPLETED DATE WELL COMPLETED TYPE OF wELL
' 4-29-84 5-14-84 5-15-84 Test D & A )
FORMATION COMPLETED N TOTAL DEPTH ELEVATION| KB [31-3 RT RF GHN i
Niagaran 8409 1138 1137 1121 ¥
ROTARY TOOLS CABLE TQOLS Vo
E— From 0 Feet 1o 8388 Feet Frem Feet to Eeet E :
WELL CASING RECORD
TUBING AND CASING DATA CEMENTING DATA PERFORBRATIDMNS OR OFEN HDLE
SIZE LB./FT. GRADE DEFTH SACKS TYFEJ STAGING DEFTH(S) ND. HDLES FRQM TO
20" &8 D.P. I R S R
13 3/8 K-55 896 700
9 5/8 N-80 5417 1700 |
WATER ZONES WIRE LINE LOGS RUN
FORMATION FROM TO AMOUNT SERVICE COMPANY TYPE LOG INTERVAL LDGGED %%F%YVE—
(Fresh) Schlumberger LDT-CNL-GR 543 - 8385 Yes
R S SR St

1

l

FRACTURE

OR ACID TREATMENT

SOLUTION MINING

DATE FROM TO

QUANTITY

NAME AND NUMBER DF INJECTIDN AND TARGET WELL — DISTANCE APART

i
i
i
I
5
|
|
|
i
3
i?
i.
;:

The information in and attached i{o this report is complete and correet.

SIGNATURE
é4f/i)//"
’(J o

S Sk~

TITLE

8-19 Geclpgist

DATE

5/29/84

GIVE COMPLETE FORNAT DM 28I0820 ON SEVERSE SIDE

e e mTaseya




-
]

_.

’['\T’era tools, tubing, casing, etc., iost or left

in the hole before or during ptugging?

DEPARTMENT OF NATURAL RESQURCES
GEQLr "'CAL SURVEY DIVISION

) P PEAMIT NUMBER
. MINERAL ’ ‘.'L LUGGING BECORD 020-841-367
File{p CAPLICATE Within 30 Days After Plugging is Completed .
© DATE
5-29-84

B CWNER OR CPERATOR

PPG 0il & Gas Co., Inc.

92258 Enterprise Drive, Mt. Pleasant, MI 48858

WELL NAME WELL NUMBER
Thomas 1-26A
B VELL LOCATION TOWNSHIP COUNTY
NE Y% NW Y NW ¥ SEC. 258 T. 17N R. 9w Hersey Osceola
TYPE OF WELL (Brine, Cispasal, Storagae, or Test TOTAL DEPTH FORMATION
Test 8409 8388~ Niagaran
B CATEPLUGGING STARTED

5-15-84

OATE PLUGGING COMPLETED

OBTAINED BEFORE PLUGGING BEGAN?

5-15-84

WAS FERMISSION OF DEPT. OF NATURAL AESOUARCES

Cement kick plug

L ves Cne
§ NAME OF BEPARTMENT REFPRESENTATIVE WHD AUTHORIZED OR SUPERVISED PLUGGING
Snider
Cg-lszl:G WHERE SET Rg&%@&g S:&ZEODH TYPE OF BRIOGES OR PLLUGS P?_iF::TEFB N;Ahg
| | 20" 68 | === Cement 8409-823 5
{13 3/8 896 | mm——=——— Cement 8230-591p 52
] 9 5/8 5417  }  e—m———

5915 75

DESCRIBE INDETAIL HOW WELL WAS PLUGGED

Ran drill pipe to 8409 and spotted 50

sx and pulled up to 8230 and spotted 5Z4& sX,

pulled up tp 5915 and spotted 250 sx, kick off plug.

[)
{USE REVERSE SIDE IF NEE:

if yes, give details:

&% no

[Jves

Did a Service Company pump mud,
spat cement, or set bridge plugs?

if yes, give name and address:
Halliburton

Idves [Iwno

Was the well plugged by a Company or
Contractor other than Owner ar Operator?

if yes, give name and address:

[Jves AX]no

Represantatives of Owner, Operator, Compeny, or Contractor who witnessed piugging

Marvin Woods

William E. Booker

CERTIFICATE

af_ Strickler Geolpgical Services, Inc.

state that 1 am authorized by said Owner or Operater to make this report; and that this report was prepared under my supervision
and that the fai:gs stated herein are true, correct and complete to the best of my knowledge.

{company:
and directi

ADDRESS TITLE

Wl = [k

1425 S. Mission, Mt. Pleasant, MI Geologist
I FINAL INSPECTIONS
g OEPARTMENT REPRESENTATIVE OATE
 CEPARTMENT REPRESENTATIVE oATE
B-20

R 7506-1 2/73



STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

MINERAL WELL COMPLETION RErFORT

SUBMIT IN
GEOLOGICAL SURVEY DIVISION TO BE FILED WITH THE SUFERVISCR WITHIN 60 DAYS TRIPLICATE
AFTER COMPLETION OF wiLL (ACT 315, PA_ 1969)
NAME OF OWNER OR CPERATOR ADDRESS OF OWNER OR OPERATOR
2258 Enterprise Drive
PPG 01l & Gas Co., Inc. Mt. Pleasant, MI 4B858
NAME OF DRILLING CONTRACTOR - ADQRESS OF DAILLING CONTRACTOR )
T. D. Provins Drilling Co. 2113 Enterprise Drive {_
Mt. Pleasant, MI 48858
WELL NAME WELL NUMBER PERMIT NUMBER 1
Thomas 1-26B 021-841-367 -L
LOCATlONSurf: NE NW NW SECTION TWe. RANGE
BEL: SWSE 5W (Section 23) 26 17N oW r
TOWNSHIP COUNTY _i_
Hersey Osceola
FOOTAGE N .
460 Fr. from North Lire and 864 Ft. from West Line 0f Quarter section E
N or 5 E aor W
DATE DRILLING COMMENCED DATE ORILLING CCMPLETED DATE WELL COMPLETED TYPE OF WELL
5-15-84 5-24-84 5-16~84 Test - D & A
FORMATION COMPLETEQ IN TOTAL OEPTH &£376 ELEVATION{ KB RE BT HF an -:f :
Niazaran RESEMD FRIZ-TYD- 1138 1137 11216
ROTARY TOOLS CABLE TOOLS
From 8] Feet to 8356 F oot From Feet 10 Fear ™
WELL CASING RECORD =
TUBING ANO CASING DATA CEMENTING DATA PERFORATIDNS QR DPEN HOLE iy
S1ZE LE/FT. GRADE DEPTH SACKS TYPE STAGING DEPTH(S) NG HOLES EROM TG "é
20" 68 D.P. — I
13 3/8" K~55 896 700 —— ——— -
g 5/8" N=-80 5417 1700 i R S S
1
WATER ZONES WIRE LINE LOGS RUN [‘
FORMATION FROM TO AMOUNT SERVICE COMPANY TYPE LOG INTERVAL LOGGED %%‘?vags
{Fresn) Schluzberger LDT-CNL-GR 5400 - B376 Yes
FRACTURE OR ACID TREATMENT SOLUTION MINING ¥
DATE FROM TO QUANTITY NAME AND NUMBER OF INJECTION AND TARGET WELL -~ DISTANCE APART E
J [
The information in end attached to this report is complete and correct.
SIGNATURE TITLE OATE
Y/ ~1 Geologist 6/29/84
:/-f// ZAHH_ g ﬁw 2 B-21 e
GIVE

COMFPLETE FORMATION RECORD ON REVERSE SIDE




-~ . ST TE OF MICHHGAN
DEPARTN DF NATURAL RESDURCES

GECLDWLCAL SURVEY DIVISIDN

MINERAL WELL PLUGGING RECORD PERMIT NUMBER
File in DUPLICATE Within 30 Days After Plugging is Completed SETE 021-841-367
6/29/84
COWNER OR OFERATOR
PP; 0il & Gas Cp., Inc.
ADDAESS
2258 Enterprise Drive, Mt. Pleasant, MI 48858
WELL NAME WELL NUMBER
Thomras 1-26B
WELL LOCATION TOWNSHIF COUNTY
NE %2 N % NW Y% SEC. 26 T. 17N R. 9W Hersey Osceola
TYPE OF WELL {Brine, Oisposal, Siorage, or Tast) ) TOTAL DEFTH FORMATION .
Test 8376 Niagaran
DATE PLUGGING STARTED DATE PLUGGING COMPLETED WAS PEAMISSION OF DEPT, OF NATURAL RESQURCES
5—26-8‘!» 5—26—84 CBTAINED BEFORE PLUGGING BEGAN? wm vES . One
NAME OF DEPARTMENT REPRESENTATIVE WHD AUTHORIZED OR SUPERVISED PLUGGING
Snider
“oize. | weemeser | STRNNLo | Chwres TYPE DF BRIDGES OR PLUGS Foaeen | Nt
20" 68 |  —e—— Cewment B3/6 1t
13 3/8" 8% | -———- Cement 8000 82
g 5/8 3417 ———— Cement 5450 2€
Cement 4700 3¢
Cement 1400 ic

DESCRIBE IN GETAIL HOW WELL WAS PLUGGED .
Ran drill pipe opan ended to 8376' and spotted 100 sx, pulled drill pipe to 3000
and snottad 260 sx, nulled drill pipe to 4700 and spotted 390 sx. pulled drill pipe

-0

to 1400 ard sported 100 sx, cut and capped.

{USE REVERSE SiDE IF NEE

Were tools, tubing, casing, etc., lost or left If yes, give details:
in the hole before or during plugging? D YES E] NO

Did a Service Company pump mud, If yes, give name and address:
spot cement, of set bridge plugs? lves [wno Halliburton

Was the well plugged by a Company or If ves, give name and address:

Contractor other than Cwner or Operator? D YES NG

Pepresentativaes of Owner, Dpsrator, Caormnpany, or Cantractor who witnessed plugging

Marvin Woods

.2

CERTIFICATE
i Willizm E. Bopker of Strickler Geological Services, Inc. fcompany

state that | am authorized by said Owner or Operator to make this report; and that this report was prepared under my supervision and direct
and that the facts syated herein are true, correct and complete to the best of my knowledge,

SIGNATURE ) ADDRESS TITLE -
//(j,‘ £ /5) ¢/ 11425 S. Mission, Mt. Pleasant, NI Geologist

FINAL INSPECTIONS
OEFPARTMENT REPRESENTATIVE DATE

DEPARTMENT AEPRESENTATIVE CATE

B-22

R 75C5.1 2/7C



;

UEFAHTMENT OF NATURAL HESOUHCES !
LOG OF Oli, GAS, DISPOSAL OR STORAGE WELL (ACT 61) 36942 ~... . _
Submit in DUPLICATE Within 30 Days sfler weli Completion OEEPENING PERMIT NUMBER~ . "7,
NAMEI(S) & ADDRESS DF OWNERI{S) SHOWN ON PERMIT NAME B ADDRESS OF DRILLING CONTRACTODRI{S)
PPG 0il & Gas Co., Inc. Bigard Drilling Company
7258 Enterprise Drive 1315 S. Missiom
Mt. Pleasant, MI 4BBS5B Mt. Pleasant, M1 4BB5SE
LEASE NAMEIS) & WELL NUMBER SHOWN ON PERMIT DIRECTIONALLY DRILLED
Woodward #1-26 ves [ no B3
SURFACE LOCATION SECTION TOWNSHIFP RANGE . TOWNSHIP NAME
NW NE SW 26 17n W Hersey
FOOTAGES {North/Sauth) {Epst/West) : COUNTY NAME
460 Fv. from_NOrth Line and 667 Fr. fram East Line of querter section Osceola
SUBSURFACE LOCATION SECTION TOWNGHIP RANGE TOWNSHIP NAME
FODTAGES (North/South) {(East/\West) COUNTY NAME
F1. from : Line and Frt. from Line of quarter saction
DRILLING BEGUN TOTAL DEPTH OF WELL TYPEWELL
o 10-11-83 Dritter__B8135  1eg 8140 Dry Hole ELEVATIONS
A DRILLING COMPLETED FORMATION AT T.D. FY.DRLD. - AQDTARY TOOLS K.B. R.F.
. 10-31-83 Cabot Head From 0 o 8140 1191.7 119G.3
E WELL COMPLéTED PRODUCING FORMATION(S] FYT.DRLD. - CABLE TOOLS R.T. Grd.
None from To - 1175.2
CASING, CASING LINERS aNODCEMENTING PERFORATIONS
¥
1 WHERE SET NT - Fr. Fulieg OPEN
21ZE CEME AL BATE NUMBER] .\ yERVAL PERFORATED
20" 77 D.P. . HDLES YeS | NO
11 3/4 931 575 Sx -—— None
8 5/8 5456 1600 Sx ——
!
GROSS PAY INTERVALS ALL OTHER OIL AND GAS SHOWS OBSERVED OR LOGGED
FORMATIDN QILOR GAS FROM TO Qi WHERE DESERVED (X
. A Sam- F
None FORMATION DR GAS DEPTH Sam T osor | Pas | M &,’;_ u“p'
Reed City Dol | Gas 4100 X
Sour Gas 4650 X
47 Carbonate | Gas 6995 X X
STIMULATION BY ACID OR FRACTURING WATER FILL UP [F.UJ) OR LOST C!RCULATION (L.C {X]
DAaTE Interval Treated Materials and emount used FORMATION FU L .C. DEPTH AMOUNT
None HNone i
MECHANICAL LOGS, LIST EACH TYPE RUN DEPTH CORRECTION DEVIATION SURVEY PLUGGED BACK
Brang X LOG TYPES LOGGED INTERVALS 1 DEFPTH CORRECTN RUN AT DEGREES| | YES NO JBEPTH
Schiumberger X[ LDT-CNL-GR 200-8135 i 2450 1°
Birgwes Dual Migro 3100-8135 4400 3/4°
] .
i Sonic . 200-8135 6493 3/4°
& i 7100 |1 3/4°
PRODUCTIDN TEST DATA
GiL — 8bit/gay |GRAVITY = *API| COND. Bblu/day | GAS — MCF/day [WATER — Bbls/dayjHo8 ~ Graing/100 cu. 11| B.H.P. AND DEPTH |
I AM RESPONSIBLE FOR THIS KEPORT., THE INFORMATION i85 COMPLETE AND CORRECT.
DATE NAME AND TITLE (PRINT) " me SIGNAT ﬂ
11-18-83 William E. Booker, Geologist ©o=%3 3 < it

T Sl Cee T e et rERAATION RECoR e oL ST TEST INFORMATION ON AEVERSL CI0C T30



DEFAR IR - 1 UF NADRAL RESUURLES
- GEDLOGICAL SURVEY DIVISIDN
WELL PLUGGING RECORD PERMIT NUMEER
{Submit in TRIPLICATE Within 30 Oays After Plugging is Completed!} 236942

FIELD NAME

COMPLETE NAMEI(S) AND ADDRESS OF WELL OWNER

PPG 0il & Gas Co., Inc., 2258 Enterprise Drive, Mt. Pleasant, MI 48858

COMPLETE LEASE OR FARM NAME!(S) WEL L NUMBER
Wopndward 1-26
WELL LOCATION TOWNSHIP COUNTY
NW % NE % SW% SEC. 26 T. 17N R. 9w Hersey Osceola
TYPE OF WELL {Q1l, Gas, Ory Hole, etc.) TDTAL DEPTH FORMATION
bry Hole 8135 Cabot Head
DATE FLUGGING STARTED OATE PLUGG!NG COMPLETED DEPT. REPRESENTATIVELS) WHO ISSUED PERMIT QR WITNESSED
10-31-83 11-1-83 PLUGGING Jack Snider
CASING RECORD BRIOGES OR PLUGS X
SIZE DEPTH AMOUNT SHOT OR TYPE {Brush, Stone, DEPTH SACKS QF CEME* -
CASING SET RECOVERED RIPPED Cement, Machanical, etc.} PLACED AND ADDITIVES
20" 77 —— Cement : 7800-~8140 100 S5x
11 3/4" 931 —_—— . Cement 7000-7800 195 Sx
8 5/8" 5456 —— . Cement 6800-7000 75 Sx
Cement 5460-6800 400 Sx
% Cement 5Q60-5460 100 Sx
i Cement 500-5060 900 _Sx
. Cement 0-500 150 Sx
Were tools, tubing, casing, etc., lost or left If yes, give details:
in the hole before or during pluaging? DYES KX NC
Did 2 Service Company pump mud, If yes, give name znd address:
spot cement, or set bridge plugs? @ YES D NO Halliburton
Was the weil plugged by a Company or If yes, give name and address:
Conitractar other than Owner or Qperator? ) D YES NO
Representatives of Owner, Operator, Company, or Contractor who witnessed Willie Masterson
plugging: .

DESCRIBE IN OETAIL HOW WELL WAS PLUGGED
_"Ran _open ended drill pip to 8140' and spotted 100 sx to 7800'. Pulled drill pipe to 78007

and spotted 195 sx to 7000', pulled drill pipe to 7000' and spotted 75 sx to 6800', pulled

drill pipe to 6800' and spotted 400 sx to 5410', pulled drill pipe to 5460' and spotted

100 sx to 5060" pulied drill pipe to 5060' and spotted 900 sx tp 500, pulled driil pipe

to 500" and spotted 150 sx to surface.

{WUSE REVERASE SIDE IF NEEDEOD)

CERTIFICATION

"l state that | am authorized by said Owner ar Operator to make this report; and that this report was prepared under my supervision and dire
tion, and that the facts stated herein are true, correct and complete to the best of my knowledge.”

NAME AND TITLE [Typed or Prinveal COMPANY NAME AND ADDRESS

William E. Booker, Geclogist STRICKLER GEOLOGICAL SERVICES, INC.

SIGNATURE CATE (Month, Oy, Year) [ 1425 S, Mission
ZJ//%“Z M 11-18-83 B-24 |Mt. Pleasant, MI 488583

1]
-4
[¥]
b
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NITED STATES ENVIRONMENTAL PROTECTION AGENC"

LA : WASHINGTON, DC 20480
e . .
‘ WEPA WELL REWORK RECORD
NAME AND ADDRESS OF PERMITTEE NAME AND ADDREEE OF CONTRACTOR‘ Yo
PPG Industries, Inc. o | ‘
2258 Enterprise Drive " Not SE"EC'CEd SR
_reME, 858 5 : T —
Pleasant, MI_4R T COURTY —— PERMIT NUMBER -
"LOCATE WELL AND QUTLINE UNIT ON M1 Oscenla -+ -
SECTION PLAT — 640 ACRES : . -
SURFACE LOCATION DESCRIFTION PR :
N NW  wor NE  wior SW  wsetrion 26 © vownswe 17N mange OW
bl Pl . [ocat WELL IN TWO DIREGTIONS FROM NEAREST LINES OF QUARTER SECTION AND DRILLING UNIT
! ! i ! ! i ‘
L T Surd
| | S . L:m:::nllﬁﬂ_h from (NIE)Jﬂ_ Line of quartes nctron . .
1" : { E E 1l and .5.6.2?1 frong/w[_.E_Unt of guartar ssction - st : :
e - WELL ACTVITY .5, ‘Tnm Dapth Belore stork TYPE OF PERMIY
w t ! ! ! P : K Brine Digposat B N - 8140° e udty Xl individual
=1 R w— I Ennhancad Recovery . C | Ares
T b '3 Hydrozarbon Storags Tatel Depth Aftar H'“:mi 25 | Number of Welle L
T T o approx, 4200
' ' ' _' H L Leagg Name i Datﬂ FI!WOI‘R COMT\"IGHOE‘U W&” Numbﬂr
jl _i i i 1 i ' mauEomp o o B ORTIA e '
1 " x Date Rework Compl -
- ated
o |1 Woodward u pompeiet 1-26
£ : _ AU sg b openg 2% sl
WELL CASING RECORD — BEFORE REWORK
Cosing Camant -+ Partorstions Ete awae .. &oidor Frecturs
: N ghtes w
Eizn Dapth Secks Typs Fram . To ., AR Treatmant Ryoord
20" . 77| _ _ . ) REE I A D IR ‘
11 3/4" a31’ 575 HOWCD T1te RN b
8 5/8" 5,456 | 1,600 HOWCO 1ite i _ ;o
ER 11*:4 L T, o
£ \‘u.-‘- e T
WELL CASING RECORD -~ AFTER REWORK ﬂndwareAddfuons and Changes Only)
Casing - Camant . : Fu‘lu_rulnluns L ‘ % 45 C"“ ?im Acid or Fracturs
Slig _ Depth | Lecks Typs From To Tr!lil'ﬂlm Regond —_
Permanent Bridge Plug 4,200 R R
8 5/8" x| 4" packer|set at + B800" a I
4 1/2"_K 55 11.6# to surface| , ' L I
- ST -
DESCRIGE REWORK QFERATIONS N DETAIL 0 o WIRE LINE LOGS, UST FACH TYF'E
USE ADDITIONAL SHEETS IF NECESSARY SR LA - logTypes .. .. Loggad Intarvals
LDi-LNL-GK I 200 3135ﬁ
Dual Micro - - 3100-8135"
.Sgnic .-} 200-8135'
CERTIFICATION Gia T e .
! certify under the penslty of law that | have personally examined and am famiilar with the information
submitted in this document and all attechments and that, based oh my inquiry of those individuals
' immediately responsible for obtaining the information, | believe that the information is true, accurste.
and complete. | am aware that there are significant penalties for submitting felse information, including
the possibility of fine and imprisonment. (Ref, 40 CFR 144.32),
NAME AND OFFICIAL TITLE [Prasss ryps or print) . SIGNATURE . DATE SIGNED
R, D. Duncan ' ' \ S
Group V.P. Chemicals m e w eE e o Zli~ [~
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- SEF 'L B BELL PLUGGING wECORD T T
{Bubmit in TRIPLICATE Whhin 30 Deve Alfwe Phogping s Completed! 76947

" Parmits & Bonding Unit

EWFCRTE LAARK OR FARM NAME (B WILCNUMEER
Woodward 1-26
AELL LOCATION TOWNEHIF COUNTY
NW % NE % SWX SEC, 26 T, 17X R. 9 Hersey Osceole
7R OF WELL (D11, G, Ofy How, B1e.) OTAL DEFTH FORMATION
Dry Hola 8115 Cabot Head
SAYTPLUGGING §TA DATE FLUGGING COMPLETED DAFT. REPARSENTATIVE(R WHO IS8VED PERMIT OK WITNESSRD
10=31-83 11-1=-83 FLuaaiNg Jack Snider
OASING MECORD SRIDGES OR PLUGS
SITE DEFTH AMOUNT AHOT QR TYPE (Brush, B1ohe, DEFTH SACKR OF CEMINT
CASING SET RECOVERED AirrED Comant, Machafics!, stc.l FLACED AND ADDITIVES
20" 77 - Cepant 0-8140 100 8=
11 374" - 831 —— Cament 0= 195 8x
T L 5458 o  Cament BEOO-7000 | 75 Sx
' _Coment = 400 5x ' B
| _Comant 2 100 Sx | &
| Lanent S00-5060 1 900 §x |
i 0-300 150 Sx .
Wers tools, tubing, casing, ete., lost or jaft } if yos, give datails:
in the hole before or during plugging? - Ovyes g&no
"
Did a Service Company pump mud, . If yes, give nérne and sddrens; _ ]
$pOt cament, of set bridge plugs? ﬁ YES D NO _Balliburten _*,
Was the well plugged by a Company or if yeos, give name snd address;
Cositractor other than Owner or Operator? [:] YES [RNO
gepmonmlm of Ownar, Operator, Gompmy, or Contracter who witnsased M
Ugging

nucmu IN DETAIL HOW WELL WAS FLUAGED

fUBE REVERRE KIDE t& NERDED)

{2 state that | am authotized by said Owner of Operator to meks this report; and that this report was prepared under my supsrvision and direed
"tion, and that the Tacts stated herein are true, correct and complets to the bett of my knowledge.”
NAME AND TITLE [ Typed or frinted) COMPANY NAME AND ADORERE
William E. Booker, Geolopist | STRICEKLER GEOLOGICAL S3IRVICES, INC.

SIGNATURE Eg DATE (Manth, Dev, Yeor) | 1425% 8. Mission
: ; 11-18-83 ) Mt. Pluasant, MI 48838
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SENT BY:iKalium Chemicals =219 0 2i21PM Kalium Cher‘~alsg= 130656682058 1

PEG. " _LTRIES, INC, BORFHOLE COMPLEY "~ OATA

WORKOVER INPOFMATION

WELL,  Woodward 1-26

Page 1
Date Descripticn
6-6-85 Moved Lease Management Workover Rig #129 onto location. Rigged up, put well
head on and shut down for night,
6-7-85 Picked up 2 - 6" D.C. 7-7/8" J-44¢ Serical #HJO75, started drilling out cement.
Drilled to approximately 300', cement very hard at surface. Uorked till
20:00 hrs. and shut down for weekend.
6-10-85 Drilled cement to approximately 800', then dropped thru to approximately 1200',
then cement again. Drilled to approximately 1420' and shut down for nite.
6-11-85 Driliing hard cement again. Drilling 55 min.[SO‘:< or11led to 1875 by
20:00 hrs. Shut down for nite. - | :
6-12-85 Drilled cement to depth of 2250', sti11 very hard cement. Shut down for nite.
6-13-85 Drilled cement to depth of 2750', still drilling hard.
6-14-85 | Drilled cement out to depth of 3250', sti11 drilling hard,
6-15-85 | Drilled till noon. Drilled to 3750', st111 good hard cement. Shut down til]
Monday. : BT ‘
6-17-85 | Finished drilling cement. Drilled to approx.'4250'."8ement sti11 very
compacted. S
£-18-85 TOH standing, PU casing scraper and ran back to bottom. Drilled to 4270.57'
TOH, LD bit and two 6" coilars. PU Baker permanent e bridge plug and ran
in to set as close to bottom as possible. (Eé£dE§$E;§¥ETCEQ§%gZEEE§% Pulled
out of bridge plug and shut down for night.iL_ —
6~19+85 Displaced hole with ¢lean fresh water. TOH standing. RU mggg]]gugn to_16g
McCullough ran Gamma/Neutron log with CCL and Cement Bond 1og. Free pipe showed
thru Reed City Dn'lomite. also shatop of free pipe from
3500'-3595'. Free pipe TD to DV too] at 3485'. Shut down for night.
6-20-85 | Perf'd 8-5/8" casing at(%and @ w1th 4 holes ea e, F

set cement retainer at 4237' KB.. RU Halliburton and

String into retainer and circulated between lower and upper perfs.

Max. pressw

2000 psi. Blended 200 sks Class A cement, 2% Call, and water loss agent,

Pumped cement away and displaced tubing, NOTE: lost 6 bbls of fluid to

formation. thru upper perfs while blending cement. TOH standipg and shut down

for the night.
278



PPG 7 "ISTRIEG, INC. BOREHOLE COMPLE™ "W DATA

WORKOVER INFORMATION

WELL, Woodward 1-26

Page 2

Date

Description

6-21-8%5

PU 7-7/8" rerun bit J-44, Serial #HX352, casing scraper and TIH. Tagged

cement retainer. No indication of cement. Circulated hole with 240 bbls H2Q,

Lost approx. 20 bbls to formation. TOH standing., RU McCullough to rerun Cement

Bond Log from TD - 3500'. Log still shows free pipe, no sign of any cement.

PU stinger from cement retainer and run to bottom. RU Halliburton to pump

down tubing to see if bottom perfs are stil1l epen. Broke circulation with

1200 pst as compared to 1800 ps{ yesterday. Put dye in 30 bbls of H20, started

Pumping to tally volume of annulus plus void. Return turned to brine aftar

30 bbls of pumping and became very foamy. Got our dye water back and decided

we were not stung in. Tried to sting in, could not. POM and shut down.

Decided to perf 8-5/8" casing again with 4 holes right above cement retainer,

run second retainer and squeeze again.

6-22-85

RU McCullough and perfed 4 holes at{ 4253 KB. PU Baker cement retainer.
Started in to set at 4240'. Set cement retainer approx. 8' above perfs at

4247' KB, confirmed by wireline. RU Haliiburton. Broke circulation with

1200 psi at 4 bbl/min, annulus was down 11 bbl, String into retainer. Broke

circulation behind casing immediately. 1400 psi at 4 bblis/min. Mixed dye in

30 bb1 and pumped 308 bbls before retrieving to surface. Started pumping at

10:34 a.m. Dri]?gd out more cement. Mixed and pumped 300 sks Class A 2% CaCl

_with 3/4% Halide 322 and 150 sks of Thix-0-Tropic. Finished cementing 16:30,

6-24-85

POH. Fourteen stands wet then dried up. Shut down ti nday a.m.
RU McCullough, ran $ingle Bore CCL.. Tagged cement retainer at 4247 Ran

cement bond 1ogging tool. Found good bn;ELET‘EEttﬁMT"”ﬁﬂf?ﬁrEEEént up to

3850'. Wi11 have to squeeze cement from 3502'-3850'. Ordered out Baker cement

retainer to set at approx. 3440°, Ordered out 270 sks neat cement to squeeze

with., Strapped drill pipe into hole and set CR at 3457.00'. RU Halliburton for

flow test. Pumped 2 bbl/min at 2000 psi, pressure dropped to 1600 psi. Mixed

300 sks neat cement and squeezed 1nto perfs. Displaced dri11 pipe and cement

retainer. Left some cement in casing. Ended squeeze with 2000 psi on cement.

Stung out of CR and TOH. Shut down for the day.

6-25-85

Drilled out cement retainer and cement below. Ran in and tagged lower cement

278t



PPG D°  NTRIES, INC, BOREIOLE OOMPIFTY DATA

i

WORKOVER - INFORMATION

WELL Woodward 1-26

Page __ 3
Date — Description

6-25-85 ; CONTINUED...... _
retainer at 4247'. Tripped out standing and installed upper tree and rigged
Halliburton t0 do casing integrity test. Pressured casing to 3000 pst. Surfac
pressure held pressure for 20 min. No leak off; released pressure and shut dow -
for the night.

6-26-85 | Removed upper tree section, installed flow nipple, picked up casing scraper,

two 6" dri11 collars, one 4-3/4".dri11 collar and tubing; van in and tagged

cement retainer at 4247'. Circulated hole. Changed hole over to clean fresh

water. Trippad out of hole standing and laid down 4-3/4" and €" drill collars.

Tripped back 1in hole with open-ended tub1ng to 4160° KB. Ready to spot acid.

Shut down ti1 Monday, July 1, 1985,

Rigged up Halliburton & sEuttgﬁ 75 ga]?ons, 20% HC] aahd from 4150 up across

perf interval. Pulled 2-7/8" tubing from h01e'TEYT“§'Eown Rigged up .
McCullough to perf fhdﬁ 3995'-4144' Dtotal of 82 holes (see log for intervals).

Finished perforating anﬁ“‘nged-duﬁﬁ7 Installed upper tree section and wait on

Halliburton. Rigged Halliburton to do pump test. “Tasted 1ines to 300 psi and

started to pump. No flow at 500 psi. Parfs taking some flow, but very tight.

Achieved 22 bbl/min at 2900 psi. Shyt down for Tine Jeak and decided to stay

down for the night. Ordered 8000 ga)lons 20% HCT to be on location for Q700

pumping. Will treat with 8000 gallons of acid and 120 perf balls 1.4 SP gravity

7-2-85

Acid arrived 0600. Rigged acid trucks and tested lines for leaks. Repaired

leaks in lines and wellhead, Pumped acid at rate of 15 bh1/min, dropped 120

bbls then displaced with 2% KC1 water. Got good balling action. Rigged down

upper tree section and picked up bit casing scraper and ran in to TD to remove

balls from perfs. Tripped out standing and put on upper tree section. Rigged

Halliburton to do second pump test. Good pump test, max. “flow 27 bbi/min at

2570 psi. Could not pump any mora with availab]e horsepuwer Rigged down

Halliburton and shut down for the night.

7-3-85

Removed ggg ;ggg §gct1on and :gn tu§1ng jn; ng]g I[jngg out ]g!jng dnnn.

—




VIETAETO L ) L L Nadluill whgilileal 97

PPG ¥ TRIES, INC. BOREHOLE QQMPT™™T¢  DATA

SENI DTenELUl wnemIca s 12U0oRRoeVIYE 4

WORKOVER INFORMATION  *-

WELL Woodward 1-26
Page 4

R ]

Date Dascription
7-3-85 | CONTINUED

section with new ring gasket. Rigged down Lease Management Rig #129 and
shut down.

7-10-85] Pumped 45 aallons mineral 641 into annulus. Filled remainder with fresh water,
Pressured annulus to 2000 psi and held for 10 minutes. Installaed gauge and

shut in. ‘

7-12-85 | Pressure on annuius reading 1400 psig. Pumped up to 1900 psig with water for
test in presence of DNR and EPA officials; test okay.




STA Z MICHIGAN r.r VET NUMBER
DEPARTMENT  NATURAL RESDURCES 37117 : .
© 7 LOG OF OIL, GAS, DISPOSAL OR STORAGE WELL (ACT 61) E
Submit in DUPLICATE wWithin 30 Days after Well Completion DEEPENING PERMIT NUMBER
NAME(S) & ADDRESS OF DWNERIS) SHDWN ON PERMIT NAME & ADDRESS OF DRILLING CONTRACTORI(S)
PPG 0il & Gas Co., Inc. T. D. Provins Drilling Co.
; 2258 Enterprise Drive 2113 Enterprise Drive
; Mt. Pleasant, MI 4BB858 Mt. Pleasant, MI 48858 .
i LEASE NAMEIS} & WELL NUMBER SHOWN ON PERMIT DIRECTIONALLY DRILLED ! § :
Paine #1-26 ves ] wvo 13 b
SURFACE LDC'ATION SECTION TOWNSHIP RANGE TOWNSHIP NAME
SE KE SE 26 17X L Hersey E
FOOTAGES {North/South} (East/West) COUNTY NAME '
822 Ft. from North Line and 56G Ft. from East Line of quarter zection OSCEOla
SUBSURFACE LOCATION SECTIDN TOWNSHILP RANGE TOWNSHIP NAME
FOOTAGES [(Nerth/South) (East/West} COUNTY NAME
Ft. from Line snd - Ft. from . _Lins of quarter ssction
T . -2
DRILLING BEGUWN TOTALDEPTH OF WELL TYPE WELL '[—i .
o 1-5-84 Dritler_8095  1op B028 Gas ELEVATIONS '
A DRILLING COMPLETED FORMATION AT T.D. FT.DRLD. —ROTARY TOQOLS K.B. R.F.
. 2-14-84 Cabot Head Fram._Q Te_8098 1140 1139 ' E
E WELL CDMPLETED PRODWCING FOBMATIDNIE) FT. DRLD. —CABLE TODLS R.T. Grd. )
From — TO l-l. 24
CASING, CASING LINERS AND CEMENTING PERFORATIONS
5iZ€ WHERE SET CEMENT Fr. Putied NUMBER OPEN
DATE INTERVAL PERFORATED
20" 72 D.P. —— HOLES YES | NO
16" 625 550 sx ~-= |[5-18-84 |2x/ft] 8026 - 8045 XX
11 3/4" 911 370 =% -
B 5/8" 5408 1400 sx -
/2" 8090 - _BBS sx -
GROSS PAY INTERVALS ALL OTHER OIL AND GAS SHOWS OBSERVED OR LOGGED
FORMATION QO!L OR Gas FROM TC oIy WHERE OBSERVED (X
! TION Sam- 5 " s F
Burnt Bluff Gas B024 | 8046 FORMATIO ORGAsS | DEPTH |00 | oaer | pus | 103 | 53 1 Un
Antrim Cas 3000 XX
Spur Zone Gas 4620 pod
STIMULATION BY ACID OR FRACTURING WATER FIiLL UP (F U} OR LOST CIRCULATION (L.C) (X}
DAYTE Interval Treatsd Materials and amount uses FORMATION F.U. lL.C. DEPTH AMOUNT
5-18-=R& B0O2A=-45 300 gal. Fe Acid =
MECHANICAL LOGS, LIST EACH TYPE RUN DEPTH CORRECTION DEVIATION SURVEY  PLUGGED BACK ’
B8rand 1) LOG TYPES LOGGEG INTERWVALE DEPTH CORRECT'N RUN AT DEGREES ) YES NO |DEPTH
Schlumberger X I DT-CNI-GR 100 - RN9R lagn (3/4°
: Birgwell Dual-Micrg 3250 ~ 5357 4270 11/2°
| ¢ . 6900 - 8098 6050 |2°
H & BHC Sonic 6400 ~ 8058 7440 |1/2°
PROGUCTION TEST DATA
! Oti. — Enis/oay JGRAVITY — *API | COND. Bols/osy | GAS — MCF/oay [WATER — Bbls/day|HgS — Grans/100 cu. ft.| B.H.P. AND DEPTH |
’ 1 MMCF —
} AM RESPONSIBLE FOR THIS REPORT. THE INFORMATION IS COMPLETE ANG CORRECT.
;: DATE NAN‘!E A".JD TITLE (PRINT) i SIGNATU
; 5/29/84 William E. Booker, Geoclogist B-Z5 ) %_\ < M

NOTICE REFPORT COMPLETE SAMPLE AND FORMATIDN RECORD AND DRILL STEM TESTINFORMATIDN ON REVERSE SIDE 8 .
Huv. 3/77

R ———- )



STATE OF MICHIGAN PERMIT NUMBER
DEPARTMF ' * OF NATURAL RESQURCES

LOG OF OIL, GAS, DI ,SAL OR STORAGE WELL {ACT 61) ' 37519
Submmt in DUPLICA: . within 30 Days after Well Completion JEEPENING PERMIT NUMBER
NAMEIS) & AQCDRESS OF OWNER(S) SHOWN ON PEAMIT NAME & ADDRESS OF DAILLING CONTRACTORI{S)
PPG OIL & GAS, INC. ' INDRIL, 'INC.
2258 Enterprise Drive PO Box 668
easant, MI 48858 Mtr. Pleasant, MT A82858
LEASE NAEIS) & WELL NUMBER SHOWN ON PEAMIT DIRCCTIONALLY DRILLEQ
MILLER #1-25 vesgd w0 O
3 RFACE LOCATION SECTION TOWNSHIP RANGE 7 TOWNSHIP NAME
SE NE SE 26 } 17N 9w Hersey
FOOTAGES (Narth/South) { cast/Vest) COUNTY NAME
852 Ft.from_ North Line and 560 Fr. fram___E3SLT  Line of Guarter section Osceola
SUBSWRFACE LOCATION SECTION - TOWNSHIP AANGE TOWNSHIP NAME
SW NW SW 25 17N 9w Hersey
FOOTAGES (Nartn/South) (EsstVest) COUNTY NAME
634 Fu trom__South Lineand D98 Fr. from__HeSt __ tLine of quartar section QOsceola
DAILLING BEGUN TOTALOEPTH GF WELL TYPE WELL
ol 7/9/84 oriec8425 _ tog 8424 | Gas well : ELEVATIONS
A DAILLING COMPLETED FORMATION AT T.0, FT. DRALD. - AQTARY TQODLS K.B. R.F.
” 8/8/84 Cabot Head " Nrrom_Q To_B425 1139.7 1138.3
£ | WELLCOMPLETED PACOUCING FORMATIDN(S) FT.DALD, — CABLE TODLS A.T. Grd.
9/1/84 From To 1122.9
CASING, CASING LINERS AND CEMENTING PERFORATIONS
’ H T [ . Puliad . OPEN
SizE WHERESE EMENT Fr Pulle DATE NUMBER! |y TervVAL PERFORATED
1g" 615" 550 sx — HOLES YES | ND
R1-3/4" 915" 400 sx o 9/13/84 2/ft | 8328-8343 (30x) X
8-5/8" 5432" 650 gx Ist stage
!
GROSS PAY INTERVALS ALL OTHER OIL AND GAS SHOWS OBSERVED OR LOGGED
FORMATION OIL OR GAS FROM TO oL, < WHE RS DESERVED (X))
N PT - Mud G Fal
Burat Bluff | Gas 8327 _[8358MD FoRMATIO ORGas § OFPTH oy |0dor| Pis | Uina | g | ua
{8050 8075TVD{Reed City - Gas 4075 ) X
Antzrim Gas 3010 s
STIMULATION BY ACID OR FRACTURING WATER FILL UP (F.U} OR LOST CIACULATION {L.C) (X)
DATE Interval Tresced Materialy and amount used FORMATION Fu.fLc.| oepTH AMGUNT
9/13/84 8328-43 500 gal., 157 _ None
MECHANICAL LOGS, LIST EACH TYPE RUN ' DEPTH CORRECTION DEVIATION SURVEY FLUGGED BACK
Brand 1%} LOG TYPES LOGGED iNTEAVALSY DEPTH JCOBRECTN) AUN AT |DeEGREEs]ves | nO |DEPTH
Schlum>= - X { LDT-CNL-GR 100-8420 See attlached
Birowe'l Sonice 6600—85}20
T DLL-MLL 3150-5429
A 000-8422
PRODUCTION TEST DATA
OIL - Bbis/day |GRAVITY — *API[ COND. 8his/day - GAS -~ MCF/dsy WATER — Bt:_is.’day H25 — Grains/100 cu. fr.] B.H,P. AND DEPTH
- - — 1,000 - - -

f AR RESFONSIBLE FOA THIS REPORT. THE INFOAMATIDN IS COMPLETE AND CORRECT.

DAaTE NAME AND TiTLE [PRINT) - SIGNATU ) 7‘_ i
l—_9/20/84 William E. Booker, Ceplogist 3-26 /WJ “

. - w
MUTICE ACPIRT COMPLETE SAMPLE AND FORMATION AECORD AND DRILLSTEM TEST iNFORMATIOQ

HSE SIDE R 210

Pev. li




STATE OF MICHIGAN

Mo, ERAL WELL COMPLETION REPOR.

CPARTMENT OF NATURAL RESOURCES SUBMIT IN
GEULOGICAL SURVEY OIVISION TO BE FILED WITH THE SUPERVISOR WITHIN 60 DAYS TRIPLICATE
AFTER COMPLETION OF WELL (ACT 315, P.A, 1989}
NAME DF OWNER OR OPERATOR ADDRESS OF OWNER OR OPERATOR
PPG OIL & GAS CO., INC. 2258 Enterprise Drive
Mt. Pleasant, MI 48838 . -
‘NAME COF DHILLING CONTRACTOR ADDRESS OF DRAILLING CONTRACTOR
BICGARD DRILLING COMPANY 1315 S. Mission
Mt. Pleasant, MI 4BB5SS
CWELL NAME WELL NUMBER FERMIT NUMBER
‘ Lutz 1-34 005-841-367
LOCATION SECTION TWP, RANGE
Ny NW NE 34 17N 9y
;TOWNSHIF‘ COUNTY
1 Hersey Osceola
.FOOTAGE
! 500 Ft. from North Line and 500 Ft, from West Line of gquarter section
N or 3 E or W

:DATE DRILLING COMMENCED

DATE DAILLING COMPLETED

DATE WELL COMPLETED

TYPE OF WELL

_ 6-28-84 6-23-84 6-23-84 Abandoned Test
[FORMATION COMPLETED IN TOTAL DEPTH ELEVATION| KB REB AT ar
: Niagaran 7881 1193.8 1192.2
"AOTARY TODLS CABLE TOOLS
: From 0 Fest 10 7881 Feat From Feot 10 Feeat
WELL CASING RECORD
TUBING AND CASING DATA CEMENTING DATA PEAFORATIONS OR DPEN HOLE
SIZE LBE./FT. GRADE OEPTH SACKS TYPE STAGING OEPTHIS) NO. HOLES FROM TG
24" 132 K~-55 65 D.P.
13 3/8"[54.5 H~40 B60O 950 Com/ClL A _— —_
9 5/8" 43.5 N-80 5430 |L. 600/200 Com/CGl A 3670-DV Too ——
7. 7507100 Com/QL A - — —
WATER ZONES WIRE LINE LOGS RUN
FDHMATION FrOM | TO AMOUNT SERVICE COMPANY TYPE LOG INTEAVAL LDGGED AT
(Fresh! Sehlypherser LDT-CRL-GR 10G_-~ 7881 Yes
None DL /ML 3300 -~ 4180 Yes
FRACTURE OR ACID TREATMENT SOLUTION MINING
DATE FADM TO QUANTITY NAME AND NUMBER DF INJECTION AND TARGET WELL — DISTANCE APART
None Npone
The information in and attached to this report is complete and correct,
susr\uu'us«7 TITLE DATE
. Geploeist 8/13/84
,, H?N o2 B b 2%

GIVE COMPLETE FDAMATION RECORD ON REVERSE SI1DE

R 7508 2/73



GEQLC

STATE £ 7 WICHIGAN

DEPARTMENT OF NATURAL RESOQURCES
i SURVEY DIVISION

MINERAL WELL PLUGGING RECORD
File in DUPLICATE Within 30 Days After Plugging is Completed

PERMIT NUMBER

005--841-367

DATE

8/13/84

OWNER DR OPERATOR

PPG 0il & Gas Co., Inc.

ACDHRESS

2758 Enterprise Drive. Mt. Pleasant, MI 48858

WELL NAME

WELL NUMBER

Lutz 1-34
WELL LOCATION TOWNSHIP CQUNTY
NW % Ky YA NE % SEC. 34 T. 178 R, 9 Hersey Osceola
TYPE OF WELL {Brine, Dissosal, Starage, or Test TOTAL CEPTH FDRMATIDN
Abandoned Test Well 7881 Niagaran

DATE PLUGGING STARTED

DATE PLUGGING COMPLETED

wAS PERMISSION OF DEPT. DF NATURAL RESOURCES
OBTAINED BEFORE PLUGGING BEGAN?

6-23-34 6-23-84 X ves COnp
NAME DF DEPARTMENT REPRESENTATIVE WHQ AUTHDRIZED DR SUPERVISED PLUGGING
Jack Snider
CASING AMOUNT SHOT OR TYPE OF B8RIDGES OR PLUGS DEPTH NUMS
SIZE WHERE SET RECOVERED RIPPED ve FLACED SACY
24" h5 None — e Cement 5900 21C
13 3/8" B60 None J— Cement 6890 28C
g 5/8" 5430 None e Cement 7860 265

DESCRIBE IN DETAIL HOW WELL WAS PLUGGED

Run in drill pipe to 7860' and set 265 sx plug, pulled drill pipe to 6830°

and setr 280 sx plug and pulled drill pipe to 5960' and set 210 sx for kick off plug

|USE REVERSE SIDE IF NEE

i

— Were tools, tubing, casing, etc.,

lost or left
in the hole before or during plugging?

L

YES

ki no

If yes, give details:

sppt cement, of set bridge plugs?

Did a Service Company pump mud,

YES

[Ino

" If yes, give name and address:
Halliburton

Was the wel!l plugged by a Company or
Contractor other than Gwrner or Operator?

O

YES

fog NO

1f yes, give name and address:

Willie Masterson

Pepresentatives of Dwners, Operater, Company, or Contractor who witnessed plugging

1, William F,

Booker

CERTIFICATE

of_Strickler Geolopgical Services,

Inc.

{company
state that } am authorized by said Cwner ar Operator to make this report; and that this report was prepared under my supervision and direct
and that the facts stated herein are true, correct and complste to the best of my knowledge.

SIGNATURE J ADDRESS Missi Mt. Pl . H‘l]’_-iTLE Geologist
. . ion . easan eologis
1/ l}‘ & {/}_), h 1425 S SS s » g
- FINAL INSPECTICONS
DEPARTMENT REPRESENTATIVE DATE
SEFARTMENT HEPRESENTATIVE OATE
8-30

A 7506-3 /7



STATE OF MICHIGAN
EPARTMENT OF NATURAL RESOURCES
GEOLOGICAL SURVEY DIVISION

MINERAL WELL COMPLETION REM 3T

‘D BE FILED WITH THE SUPERVISOR WITHIN |

JAYS

AFTER COMPLETION OF WELL (ACT 315, P.A. 1969)

SUBMIT IN
TRIPLICATE

"NAME DF QWNER OR DPERATOCR

PPG 0411 & Gas Co., Inc.

L

ADDRESS DF DWNER QR OPERATDR

2258 Enterprise Drive
Mt. Pleasant, MI 48858

NAME OF DRILLING CONTRACTOR

Bigard Drilling Company

ADDRESS OF DRILLING CONTRACTQR

1315 §. Mission
Mt. Pleasant, MI 48858

The information in and attached ta this report is complete and correct.

oW = A

TITLE

B~31

Geplogist

DATE

8/13/84

GIVE COMPLETE FORMATION HewORD ON REVERSE SIDE

R 7504 2/73

WELL NAME WELL NUMBER PERMIT NUMBER
Lutz 1-34A 024-841-367 3
LOCATION SECTION TWP. RANGE i
NWw NW NE 34 17N Su-
TOWNSHIF COUNTY
Hersey Oscecla [
FODTAGE 500 Ft. from North Lina and 500 F1. from West Line of qusrtar section
N or § Eorw
DATE DRILLING COMMENCED DATE DRILLING COMPLETED DATE WELL COMPLETED TYPE OF WELL
7-1-84 7-10-84 7-10-84 Abandoned Test [
FORMATION COMPLETED IN TOTAL DEPTH ELEVATION| KB RB AT RE CN
Niagaran 8447 1193.8 1192.2 | 1176.&p=
ROTARY TDOLS CABLE TOOLS =
From 0 Feet to 8447 Feat From Eest 1o
WELL CASING RECCRD
TUBING AND CASING DATA CEMENTING DATA PERFORATIONS OR OPEN HDLE
SiZ2E LB./FT. GRADE DEFTH SACKS TYPE STAGING DEPTH{S) NO. MOLES FROM TO
24" 130 K-55 65 ) oo - e
13 3/8" 54,5 H-40 860 ) 950 Corm/Cll A
9 5/8" 43.5 N-80 5430 1. 6004200 Comm/Cl A ——— - - e
2. 750100 Comm/Cl A 3670 DV Togl I SRS S
WATER ZCNES WIBE LINE LOGS BUN
FORMATION rrom | TO AMDUNT SERVICE COMPANY TYPE LOG INTERVAL LOGGED €Oy,
{Fresh)
Nane None
-
FRACTURE OR ACID TREATMENT SCOLUTION MINING
DATE FRDM TO QUANTILITY NAME ANDO NUMBER OF INJECTIDN AND TARGET WELL — DISTANCE APART
None None




STs . OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

GEQLOGICAL SURVEY DIVISION

MINERAL WELL PLUGGING RECORD
File in DUPLICATE Within 30 Days After Plugging is Completed

PERMIT NUMBER

024-841-367
8/13/84

DATE

DWNER DA OPERATOR

PPG 0il & Gas Co., Inc.

ACUDRESS
2258 Enteprise Drive, Mt. Pleasant, MI 48858

WELL NAME WELL NUMBER
Tutz 1-34A
wELL LOCATION TOWNSHIEP COQUNTY
KW Y N4 % NE % SEC. 34 T. 178 R 9V Hersey Oscepla
TYPE OF WELL (Brine, Disposal, Storaga, or Tast) TOTAL DEPTH FORMATIDN
Abandponed Mineral Test B447 Niagaran
DATE FLUGGING STARTED DATE PLUGGING COMPLETED WAS PERMISSION DF DEFT. OF NATURAL RESDURCES
2-11-84 7-12-84 OBTAINED BEFORE PLUGGING BEGAN? X ves O no
NAME DF DEPARTMENT REPRESENTATIVE WHO AUTHDRIZED DR SUPERWVISED PLUGGING
Jack Snider
CASING WHERE SET AMDUNT SHOT OR TYPE OF BAIDGES OR PLUGS DEPTH NUMBE
S1ZE RECOVERED RIFPED PLACED SACK:
245" 65 None Cemeni 8448 100
13 3/8" B60 None Cement 8100 13¢
g 5/8" 54730 ¥one Cement 7400 18:
Cement ~ Kick Plug 6800 30

DESCRIBE IN DETAIL HOW WEEL WAS PLUGGED
Ran in Drill pipe to 8448' and spotted 100 sx, pulled drill pipe tp 8100' and spottad

130 sx, pulled drill pipe to 7400' and spotted 185 sx, pulled drill pipe to 6800' and
spotted 130 sx.

|IUSE REVERSE SIDE IF NEE[

Were tools, tubing, casing, ete., lost or left
in the hola before or during plugging?

if yes, give details:
& no

[Jves

If yes, give name and address;
Halliburton

Did s Service Company pump mud,
spot cement, or set bridge plugs?

Dves [no

*as the weil plugged by a Company or
Contractor other than Owner or Operator?

If yes, give name and address:

[(Jves fdno

Represaniatives of Dwner, Oparatar, Company, or Contractar wha witnessed plugging

Willie Masterson

CERTIFICATE
[ William F, Booker of_Strickler Ceoleopical Services, Inc.,  _ (company

state that | am authorized by said Ownear or Operator to make this report; and 1hat this report was prepared under my supervision and directi
and that the facts stated herein are true, correct and complete to the best of my knowledge.

SIGNAT R;.I;‘/- ADDRESS TITLE
!, r
-//j,)_'/ ; ﬁ 1425 §. Mission, Mt. Pleasant,{MI Geolopgist
FINAL INSPECTIONS
DEPARTMENT REPRESENTATIVE DATE
DEIFPARTIMMENT REPRESENTATIVE B=32 OATE




STATE OF MICHIGAN

n {INERAL WELL COMPLETION REPO.

1
I

EPARTMENT OF NATURAL RESOURCES SUBMIT IN
GEDLOGICAL SURVEY DIVISION TO BE FILED WIiTH THE SUPERVISOR WITHIN 60 DAYS TRIPLICATE
AFTER COMPLETION OF WELL (ACT 315, P.A. 1869)
. rNAME OF OWNER OR OFPERATOR ADDRESS OF QWNER OR QPERATORA
2258 Enterprise Drive
! 3 J
PPG OIL_& GAS COMPANY, INC. Mt. Pleasant, MI 48858
NAME OF DAILLING CDNTRACTOR ADDARESS OF DRILLING CONTRACTOR
PO Box 668
I INC.
NCRIL, IN Mt. Pleasant, MI 48858
WELL NAME WELL NUMBER PEAMIT NUMBER
LUTZ 1-34B 025-841-367
LOCATIDN SECTION TWEP, RANGE
Nwi; NWi NEX 34 178 aw
[TTOWNSHIP COUNTY
Hersey Osceola
P FDOTAGE
" 500 Fi. from North Lina and 500 Ft. from West Line of quarter section
; N oar 8§ E or w
DATE DRILLING COMMENCED DATE QRILLING COMPLETED DATE WELL COMPLETED TYPE OF WELL
8/2/84 8/15/84% Abandoned mineral test
FORMATIDN COMPLETED IN TOTAL DEPTH ELEVATION|KB RB RT RF
Miggaran 8837" "L193.8 1192.2
AOTARAY 1T0OOLS CABLE TOOLS
From 0 Feet 10 3837 Feeg From Feet 10
WELL CASING RECORD
TUEING ANO CASING DATA CEMENTING DATA PERFORATIONS OR OPEN HOLE
SiZE LEB./FT. GRADE DEFPTH SACKS TYPE STAGING DEPTH(S) NO. HOLES FROM TO
247 130 K-55 66 D.P.
13-3/8 54.5 H-40 260 950 Commpn C1 A
9-5/8 43.5 N-80 5430 (1) 600/200 common ClL A
(2)_750/100 coammon C1 A 3670 NV Tanl
WATER ZONES WIRE LINE LOGS RUN
FORMATIDN FROM TO AMOUNT SERVICE COMPANY TYPE LOG INTERVAL LOGGED %8‘;(@9 IE
(Fresh NONE 1
NONE '
FRACTURE OR ACID TREATMENT SOLUTION MINING
DATES FROM TO QUANTITY NAME AND NUMBER OF INJECTIDN AND TARGET WELL — DISTANCE APART
NONE NONE

The information im and attached to this report is complete and correct.

SIGNATURE,

.,(/j Jﬁéfﬁ{--—-—,

=

/6%/%

TITLE

Geologist

DATE

10/4 /84

B=33

GIVE COMPLETE FORMATION RECCRD ON REVERSE SiDE

R 7504 272



STATE O1 JHIGAN
DEPARTMENT DF NA: JRAL RESOURCES

| GEQLOGICAL SURVEY DIVISIDN

PERMIT NUMBER
. ‘MINERAL W.El__L PLUGGING R'EC_IORD 027-841-367
File in DUPLICATE Within 30 Days After Plugging is Complated SETE
) ABANDCNED HOLE 7-31-B4

{OWNER OR QPERATOR =
PPG 011 & Gas Co., Inc.

ADDRESS

2258 Enterprise Drive, Mt. Pleasant, MI 4B858
WeLlL NAME WELL NUMBER
- Lutz . (Abandoned Hole) 1-34C
%WELI. LOCATION TOWNSHIP COUNTY
N % N % NEw SEC. 34 T. 17N R, 9 Hersey Osceola .
TYPE OF WELL {Brine, Disposal, Storage, or Test) TOTAL DEPTH FORMATION
Dry Hole 7,319" A-2 Salt
DATE PLUGGING STARTED DATE PLUGGING COMPLETED WAS PERMISSION OF DEPT. OF NATURAL RESOURCES
7_29,84 7_29._84 O%T.yAth%%SEF"%RSESPLUGGING BEGAN? oz ves DND
NAME OF DEPARTMENT REPRESENTATIVE WHO AUTHORIZED OR SUPERVISED PLUGGING
e | weenessr | e | e TYre or smogEs on rLues R |
Cement 5,900 i50
Cement 5,500 2060

—

' DESCRIBE IN DETAIL HOW WELL WAS PLUGGED

Lost hole, tools could not be recovered. Plugged back from 6,799 -5.900' with 150 Sacks

HOWCO Lite and from 5,800

-5,500"' with 200 sacks Kick cement.

o e

(USE REVEASE SIDE IF NEEDE="

| Were tools, tubing, casing, etc., lost or left
in the hole before or during plugging?

If yes, give details:

Clwo

[ ves

Did a Service Company pump mud,
spot cement, or set bridge plugs?

If yes, give name and address:
Halliburton Services

[Xves [no

Box 519, Kalkaska, MI

49646

Was the well plugged by a Company or
Contractor other than Owner or Operator?

If yes, give name and address:

CDves [ no

W. Masterson

Representativas of Ownaer, Operator, Company, or Contractor who witnessed plugging

I, Donald P. Smith

CERTIFICATE
ofPPG 011 & Gas Co., Inc.

-t fus

state that { am authorized by said Qwner or Operator to make this report: and that this report was prepared under my supervision and
and that the facts stated herein are true, correct and complete to the best of my knowledge.

{company), ~ "g
directior ;

PR TN

TITLE

A2258%Enterprise Drive
Mt, Pleasant, MI 48858

Exploration Engineer

FINAL INSPECTIONS

DEPARTMENT REPRESENTATIVE

i

DATE

i DEPARTMENT REPRESENTATIVE

B-35

DATE

moamee .



STA” ™ JF MICHIGAN

DEPARTMEN" NATURAL RESDURCES
GEOLOGICAL SURVEY DIVISION
MINERAL WELL PLUGGING RECORD PERMIT NUMBER
Fiie i DUPLICATE Within 30 Days After Plugging is Completed 025-841-367
BETE
10/4/84

SWwwTH OR OFERATOR
i opc OIL & GAS COMPANY, INC.
8 LDRESS

2258 Erterprlse Drlve, Mt ., Pleasant, MI 48858
BELL. NAME WELL NUMBER
i LUTZ 1348
MmIi. LOCATION TOWNSHIP COUNTY
N N % NE % SEC. 34 T 17N R. 9W Hersey Osceola
YPE OF WELL (Brine. O isposal Shorsge, or Tesst TOTAL CEPTH FORMATION
Abandeona2d test well 3837° Niagaran

CLTE FLUGGING STARTED

8/lo/g4

DATE PLUGGING COMPLETED

8/17/84

WAS PERMISSION OF DEPT OF NATURAL RESOURCES
OBTAINED BEFORE PLUGGING BEGAN?

. X3 ves Ono
iNemrr T GF DzrFASTMENT REPRESENTATIVE WHC AUTHORIZED OR SUPERVISED PLUGCGING
, [lke Moss
i—_
CASING WHERE SET AMOUNT SHOT OR TYPE OF BRIOGES OR PLUGS CEPTH NUwWE
s1ZE RECOVERED RIPPED PLACED SaCx
CYAR 66 None Cement 8837 50
I 13-3/38" 860 None " 8700 223
9-5/38" “ 5430 None " 7400 100
" 7030 270
" 5500 50
" 5350 1133
" 150 65
3152 IN DETAIL HOW WELL WAS PLUGGED
Ran D.P, open ended to 8837' and spotted 50 sxj; pulled D.P. to 8700' and spotted 225 sx: pulled

pulied D.P,
to 5350°

to 7050' and spotted 270 sx; pulled D.P. to
and spetted 1135 sx; pulled D.P. to 150" and spot-

and spotted 100 sx:

to 74007
and spotted 50 sx; pulled D.P.

{UGE REVERSE SIGE IF NEET

ere tools, tubing. casing, etc., lost or left
h the nole before of during plugging?

If yes, give detasis:

Clves Axlno

1Ic a Service Company pump mud,
spot cemant, of set bridge plugs?

if yes, give name and address:
Halliburten

X ves [ wNo

us the well plugged by a Company or

If yes, give name and address:
Contractor other than Owner o Cperator? i

[ 1ves f£x] nNO

Eroccsentanves ot Qwner ODperator, Company, ©f CORIIACTOr who wiinasied Diugging

farvin Woods

CERTIFICATE
William E. Booker of Strigkler Geological Services, Inc. {company;

ke tnat | am authorized by said Owner or Cperator 1o make this report; and that this repart was prepared under my supervision snd directiy
-1 and that the factsstated herein are true, correct and complete 1o the best of my knowiedge,
A

i |<_,F-A1UF1_ / ﬁ /, ADDRESS TITLE
Y
1 LL— é Ay 1(?251)?21;1‘1:131?4_{18\54%051 Road Geologist

- FINAL INSPECTIONS
CEPARTMENT REPRESENTATIVE

OATE

TR TIALM] I FRESEMTATIVE A TE




B S [ERPrae

DEPARTMENT OF NATURAL RESOURCES TEmm. '“‘"""“;6186
LOG OF OIL, GAS, " ™0SAL OR STOHRAGE WELL (ACT 61)
Submit in DUPLL. 2 Within 30 Days after Well Completion DEEPENING PERMIT NUMBER
IEAME(S) & ADDRESS ODF OWNER{S} 5HOWN ON PERMIT NAME & ADDRESS OF DRILLING CONTRACTORIS)
{ Willmet, Inc. ;’- D. P,rovim? Drilling Company
2250 Enterprise Drive 113 Enterprise Drive
Mt. Pleasant, MI 48858 Mt. Pleasant, MI 48858
LEASE NAME(S] & WELL NUMBER SHOWN ON PERMIT DIRECTIONALLY DRILLED
Paine  #1-35 ves [ no fik
SURFACE LOCATION SECTION TOWNSHIP RANGE TOWNSHIP NAME
NE NW NE 35 . 17N 9 Hersey
FOOTAGES {Narth/Soucht {East/West) COUNTY NAME
460 Ft. from North Line and 852 Ft. from we.St Lina of quarter section Osceola
EUBSURFACE LOCATION SECTION TOWNSHIP . RANGE TOWNSHIP NAME
FOOTAGES {tdorth/South) ' {East/Wast) COUNTY NAME
Ft. from Line ang Ft. from o LIne of quarter ssction
DRILLING BEGUN TOTAL DEPTH OF WELL TYPE WELL
o 11-6-82 Oriter_8309  (aq_ 8307 Gas Well ELEVATIONS
A FORILLING COMPLETED FORMATION AT T.D. FT-DRLO. ~-ROTARY TOOLS K.B. A.F.
T 12-21-82 Cincinnatian From 0 To_ 8307 1215 1213
g {WELL COMPLETED PRODUCING FORMATION(S) FT. DRLD, — CABLE TDOLS A.T. Grd.
2-8-83 . - Burnt Bluff From To . 1191
CASING, CASING LINERS AND CEMENTING : PERFORATIONS
SIZE WHERE SET CEMENT Ft. Pulled OATE NUMBER INTERVAL PERFO RATEO OPEN
24" 56! D.P. —— HOLES YES NG
i3 3/8" 852" 775 Sx i 1-15-83 | 2x/ft 8115 - 8117 XX |
9 5/8" 5530° 2400 Sx —— 1-15-83 | 2x/ft 8077-80, 86-89, XX
( 5 1/2" 8308° 1100 Sx —— 99-8195
GROSS PAY INTERVALS ALL OTHER OIL AND GAS SHOWS OBSERVED OR LOGGED
FORMATION Q1L OR GAS} FRDOM TO OIL , = WHERE OBSERVED (X}
" - =
Burnt Bluff Gas 8076 [ 8118 FORMATION | oRGas | DEPTH Jiam foser | pus | Hu0 1 538 1 4D
Reed City Zn | Gas 4150 X
Sour Zone Gas 4710 X
Manitoulin Gas 8240 X
STIMULATION BY ACID OB FRACTURING WATER FILL UP (F.U.) OR LOST CIRCULATION (L CJ (X}
DATE Intarval Treated Materials and amount used FORMATION FU.iL.C. DEPTH ARMOUNT
500 gal. 28% - ] None
MECHANICAL LOGS, LIST EACH TYPE RUN OEPTH CORRECTION DEVIATION SURVEY PLUGGEOQ BACK
8rand [} LOG TYPES LOGGED INTERVALS|| DEPTH |CORRECTN| RUN AT |DEGREES|IYES | NO [OEPTH
Sehiumberger XX| Sonic 200 - 8307 3200 11/2°
Birdwell LDT-CNT 200 - R307 3R00 1. 120
¥ DLL-MLL .3300- 8307 5850 |1 1/2°
R[Mccull.  JXX|Bond log 7032 |2 1/4°
PRODUCTION TEST DATA _
( TOTL — Bblsday [GRAVITY — “API| COND, Bhisrday | GAS — MCF/day |[MATER — Bbis/day[H35 ~ Grains/100 cu. fr.| B.H.P. AND DEPTH |
{ — | e | e 3000 2 BbLls ———m———— 1 4702-8097
I AN RESFONSIBLE FOR THIS T"EPORT. THE INFORMATION 1S COMPLETE AND COARECT.
DATE NAME AND TITLE (PRINT) ] SIGNATYRE /
2-21-83 William E. Booker, Geologist B-40 | Y /?(,,

NOTICE REPORT COMPLETE SAMPLE AND FORMATION RECDOAD AND DAILL STEM TEST INFORMATION DN FIEVERSE SIDE - 7210
F!ev, 3/77







Ml Cam————— B Y

LA R U WA WAL REaUURGED

P, ! GE  GICAL SURVEY DIVISION ,
- WELL PLUGGING RECORD FERMIT NUMBER
{Submit in TRIPLICATE Within 30 Davs After Plugging is Completed) 36355

FIELD NAME

COMPLETE NAME|S) AND ADDRESS OF WELL OWNER
Willmet, Inc., 2250 Enterprise Drive, Mt. Pleasant, MI 48858

COMPLETE LEASE OR FARAM NAME(S) WELL NUMBER
State-Hersey : 2-35
WELL LOCATION TOWNSHIFP COUNTY
P NE % NW % SW % SEC. 35 T. 17N R. 9V Hersey | Oscecla
i TYPE OF WELL (Oil, Gas, Ory Hoie, etc.} TOTAL DEPTRH FORMATION
Dry Hole 8313 Cincinnatian
DATE PLUGGING STARTED DATE PLUGGING COMPLETED DEPT. REPRESENTATIVEIS) WHO ISSUED PERMIT OR WITNESSED
1-29-83  1-30-83 PLUGEING  snider
CASING RECQRD SRIDGES OR PLUGS
StZE QEPTH AMOUNT SHOT OR TYPE (Brush, Stone, DEPTH SACKS OF CEM
CASING SET AECOVERED | AIPPED Crvnent, Mechanical, etc.) PLACED - AND ADDITIV
24" . 72 . — Cement 7909-8310 120 Sx
11 3/4' 954" — Cement 6850-7909 120 Sx
§5/87 25407 e Cement 6650-6850 60 Sx
Cement - 15500-6650 145 8Sx
; Were tools, tubing, casing, etc,, lost or left if yes, give details:
in the hote before or during plugging? _ CJyes [x@o
; ERRCR S Did a Service Company pump mud, if yes, give name and address:
: = spot cement, or set bridge plugs? E YES D NO Dowell
l . | Was the well plugged by a Company or If yes, give name and address:
o Countractor other than Owner or Operator? flyes £X]NO
I' ttow | Representatives of Cwner, Operator, Company, or Contractor who witnessed Marvin Woods
i % | plugging:

-| DESCRIBE IN DETAIL HOW WEL L WAS PLUGGED
Ran drill pipe to 8310, spotted 120 sx, pulled drill pipe to 7908 and spotted 120 sx,

i'ti pulled drill pipe to 6850 and spotted 60 sx, pulled drill pipe to 6650 and spotted_
145 sx.

i |

. ) {USE REVEASE SIDE 1F NEEDED)

g CERTIFICATION
EARNEEEE | | state that | am authorized by said Owner or Operator to make this report; and that this report was prepared under my supervision and ¢
tion, and that the facts stated herein are true, correct and complete to the best of my knowledge.”

NAME ANO TiTLE (Typed or Printedt COMPANY NAME AND ADDRESS
William E. Booker, Geologist Strickler Geclogical Services, Im.

SIGNATURE ] DATE (Month, Day, Yeant 11425 S, Mission
//j ﬁfﬂ%‘— 2-21-83 B-42 Mt. Pleasant, MI 48858

ﬂev



2. Plugging and Abandonment Records for the State-Hersey 2-35 well:

The State-Hersey 2-35 well was temporarily abandoned and plugged back to 5500
feet on January 29, 1983. The P&A report for this work was previously submitted.
This initial plug completely isolated the well from the Class Il injection horizon at
approximately 7500 feet.

Our records indicate the well was plugged back to surface and capped on August
28, 1984. To this point we have been unable to locate the official DNR P&A report.
We have, however, included the cementing company's (Halliburton Services) job
log and invoice for the plugging work.
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Falium Chemicals P.O. Box 333, 11461 South 135th Avenue
/. Michigan 42639 Telephone: (616) 832-3755 Fax: (616) 832-3349

M. Erian Brady

sinbal Quality Analyst
tatural B WA

: District Office
Mackinaw Trail
Liasc, MI 49801

of the labovatory report relating to bthe minor
inhibitor (KW-100, Petrolite) at the Halium
W site in Hersey, #HMichigan. as I noted 1in our

ton on May 17, 1%%Y the laboratory doing the
= allowable liwmit by three hours. I agree
2 mora repressntative of the olasn up, even
the allowable bholding time, than a sanple
it time would ke due To the spring runofllf,

T

i

11 is being stored in a steel tank which ls
1t pad near the Solotion Feaed Plant. This
other wmateyisl will bae f

amiratact
arnoan as
S

wroperly disposed of

e v
G WLt

e oomd [REe

rou have any Toriher gquestions, please fesl free to contact ws

A1

U
e otant .

A

}/{ i < W
Michael J. Mitchell
Plant Chemisht

Kallum Chemicals, Ltd.
G1&E-832~3755

1

13 ncft‘; e AP

mitla




MARCR 14, 1901

No. 16, Vol. VIII
. #*PRINTED ON 1007 RECYCYLED PAPE!**
gL iy B 1w SEWEENY, MI o 4¥s3gy ;ﬁf

CLING = $1aRT Kx TODAY. TP WE ALL DO A LITTLE, WE CAN MAKE A BIC

Cey mistake thﬁn S’ (118 Who did n@thiﬂg bacayse one could Ohly do @
: - J.'aUT“UI,l(‘! Burks

"LOUAL MONITORING" REVISITED

of 1985, after months of vedious negotiation with the
cnmental Review Board (MERB), the DNR and PPG {(now Kalium
TRDWATER zuceseded ‘n etting ths MERB to %dopt a series
tions coverinpg PPE's ‘*‘hj_gan Porash Projact. Those recem-
to GROUNDWATER's memberahln at ihat time.
stions were merely Yadvisory", however, formal-
Elﬂﬂ)lb "consent agreement™ Lo be signed by PPC,
formad DNR Offdice of Litigation and Program

the MEGB's recommendations to 2 ccnsent agr

wet unknown, undid much of GROUN DWA?ER g
:j monitoring” recommendations, watered down as thevy
have liqhilﬂd the indusiry to provide to loca
venae, auartarly reports of their operations, clédarn-
cvivitias.,  Somehow, these provisions nevar Found thediy
numerons dralt dg.eements prepared by the DHNR.

Mo s

bad enough, the final draft consenl agréement weas
bained in that 'aaigweﬂ draft were the remaining
ieht s hard Lo assure ne toxics disposal, po-
i, el Mganwhile, ps # were issued, PPG baganm
21d dts dinterests t Lium, As a result of
nromises Lo the CROUNDWATLER and ta loos:

"

apaingt PPG, Rdime of anyoens else

gaborage.
this commpuniiy’'=s eilfore to gain & measure of local control over the futuue
of iifs enviyonnaor

Wheihero through benpting or a willful breach of faikh,  the DNRE has
. :

. aAand they wonder why we don't trust them!
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CASING OR LINER CEMENT JOB

Lease PPG Well 1011 _ Date _ 11-16-84
Size Casing 7" Setting Depth 7582 Top {liner hanger) _
Hale Size 8% " Mud Gradient Viscosity

Casing Equipment

Diff. fill choe, _diff. £ill float tocated 107

feet
above shoe, DV collars located at feet
and _ feet.
8 centralizers located ._€very other joint
scratchers located
Liner hanger and pack off (describe)}
Miscellaneous (baskets, etc.}
Cement laround shoe)
No. Slurry Slurry
Sacks Brand Type Additives Weight Volume
(1) 400 HOWCO Lite A Salt Sat. 14,1 117
{2) 425 Reg. Poz. A Salt Sat. Y#f/sack D-Air 14.7 104
3) 175 Class H 18% Salt, 4%#/sack D-Air 16.7 34
ement through DV Collar at feet
No. Slurry Slurry
Sacks Brand Type Additives Weight Vofume

(3)

(4)




Cementing Procedure {around shoe) (cross out where necessary)

Circulated 60 minutes, pumped in 49 (cu. ft.}, (barrels)

prewash, used bottom plug {yes, nol, mixed cement AXXEB¥e L. 2 and 3

minutes, cement {2} azbove 77 minutes, top plug (yes, no) displaced with
294  (cu. fu), (barrels) in 50 minutes at rate of o BPM, CFM,
{(Bumped plug) (Did not bump plug). Finai Pressure 2,000 . Reciprocated.
pipe feet while (mixing) and (displacing) cement. Displacing time

minutes.  Had circulation (full, partial,
none, etc.}. Completed job at 22:51 am., p.m.

Cementing Procedure (through DV at feet) {cross out where necessary)

Opened DV at . a.m., p.m., circulated minutes, pumped In
{cu. ft.), (barrels) ___ prewash, mixed cement (3) above
minutes, cement {4) above minutes, dropped closing plug, dis-

ptaced with ____ _  ~ _ {cu.ft}, (barrelst in . minutes at rate of
BPM, CFM. (Bumped plug) {Did not bump plug). Final Pressure e
Displacing time _____ minutes, Had circulation

{full, partial, none, etc.}

Remarks {Third Stage Job, etc))

Plug landed and float held, had mud flush return to surface, no cement.

Marvin Wood

Foreman






STATE OF MICHIGAN

TPARTMENT'OF NATURAL RESOURCES

M 'ERAL WELL COMPLETION REPOF. ™

SUBMIT IN
GEOLOGICAL SURVEY DIVISION TG ILED WITH THE SUPERVISOR WITHIN 60 D TRIPLICATE
AFITER COMPLETION OF WELL (ACT 2315, P.A. 1569)
I" -~ DF OWNER CR OPERATOR ADDRESS DF OWNER OR GPERATOR
. 2258 Enterprise Drive
PPG INDUSTRIES, INC. Mt. Pleasant, MI 48858
NAME OF DRILLING CONTRACTOR ADDRESS DF DRILLING CONTRACTOR
PO Box 668
INDRIL, INC. Mt. Pleasant, MI 48858
NELL NAME " L~WELT NOMBER PERMIT NUMBER
THOMAS #H 101 ( 3-26 042-841-367
_GCATION —sEePON TWP. RANGE
SEYX NW Nwk 26 178 9w
TOWNSHIP CDUNT Y
Hersey Osceola
OOTAGE
929 Ft. from North Line and 650 . __ Ft from Wegt Line of quarter section
N or S E or W
JATE DRILLING COMMENCED DATE DRILLING COMPLETED DATE WELL CDMPLETED TYPE OF WELL
11/19/84 01/04/85 01/07/85 Test Well (D-5)
TORMATION COMPLETED IN ToTAL DEPTH ELEVATIDN] XB AB AT RF GN
Niagaran 7825 Dr; 7830 Log 1162.1 1160.7 1145.6
IOTARY TDOLS CABLE TDDLS
Fram 0 Feet to 7830 Feat From Feal 1o Feet
WELL CASING RECORD
TUBING AND CASING DATA CEMENTING DATA PERFORATIONS GR OPEN HOLE "
S1ZE LB./ET. GRADE DEPTH SACKS TYPE STAGING DEPTHIS) NO. HDLES FROM TO
20" 944 350" | Cire. 100 sackg
13-3/8"] 54.5# H40 906" 750 sadks light]1200 common
9-5/8"1 43.5¢# N8O 5455" 200 C1A, 600 ldght: 2nd gtage 3634-surfaceqd 100 Cla, 800 light
" 23# 5385 7599’ 950 POA, 175 CIH
WATER ZONES WIRE LINE LOGS RUN
FORMATION FROM TO AMOUNT SERVICE CDMPANY TYPE LOG INTERVAL LOGGED %BEEJ?
{F resh) Schlumberger LDT-CNL-GR 100-7830 X
" MLL~DLL 3200-4170 X
!
FRACTURE OR ACID TREATMENT SOLUTION MINING
DATE EROM TO QUANTITY NAME AND NUMBER OF INJECTION AND TARGET WELL — DISTANCE APART
1
The information in and attached to this report is complete and correct.
GNATURE ¢ TITLE DATE
-
, /i : / Geologist 01/21/85

GIVE CoOMPLE ~!

SORMATION RECDRD ON REVERSE SInDE







CASING OR LINER CEMENT JOB

PPG 1012 ' 11-26-84

Lease Well Date

Size Casing 13 3/8" Setting Depth 911 Top (liner hanger)

Hole Size _ L7*

% " Mud Gradient Viscosity

Casing Equipment

Guide shoe, manual float focated feet
above shoe, DV collars located at feet
and feet.
centratizers located
scratchers focated
Liner hanger and pack off {describe)}
Miscellanecus (baskets, etc)
Cement (around shoe)
No. Slurry Slurry
Sacks Brand Type Additives Weight Volume
() 750 HOWCO Lite 3% CaCl *#/sack Flocele
{2) 200 Comm. A 3% CcacCl
Cement through DV Coliar at ___ feet
No. Slurry Sturry
Sacks Brand Type Additives Weight Volume




Cementing Procedure {(around shoe} (cross out where necessary)

Circulated 30 minutes, pumped in 10 (cu. ft.), (barrels)
prewash, used bottom plug (yes, no), mixed cement {1} abave 27

minutes, cement (2} abave 9 minutes, top plug (yes, noj displacéd with

135 {cu. ft.), (barrels) in 27 minutes at rate of 3 BPM, CFM,
{(Bumped olugl (Did not bump plug). Final Pressure 135 . Reciprocatf;;i
pipe feet while (mixing) and (displacing) cement. Displacing time 27
minutes. Had circulation (full, partial,
none, etc.). Completed job at 00:53 a.m., p.m.

Cementing Procedure (through DV at feet) (cross out where necessary)

Opened DV at __ —__ a.m., p.m., circulated minutes, pumped in
{cu. ft.}, (barrels) prewash, mixed cement {3) above
minutes, cement (4) above _ minutes, dropped closing plug, dis-

placed with = {cu.ft.), {barrels) in minutes at rate of
BPM, CFM. (Bumped plug) (Did not bump plug). Finai Pressure
Displacing time ____ __  minutes. Had circulation

(full, partial, none, etc.)

Remarks (Third Stage Job, etc.}

Had 35 barrels cement return to surface

Marvin Wood

Foreman



CASING OR LINER CEMENT JOB

Lease PPG Well 1012 _ Date 12-18-84
Size Casing 9 5/8" Setting Depth . 5455 Top (lirer hahger) _
Hole Size 12 " Mud Gradient Viscosity
Casing Equipment
Auto fill shoe, auto fill float located 40 feet
above shoe, DV collars located at 3634 feet
and feet.
8 centralizers located every other joing above shee
scratchers located

Liner hanger and pack off (describe)
Miscellaneous {baskets, etc.}
Cement (around shee)

MNo. Slurry Slurry

Sacks Brand Type Additives Weight Volume
B 600 HOWCO Lite 3% CaCl 13.6 210
{2) 200 Gomm. A ~15.6 42
Cement through DV Collar at feet

No. Slurry Sturry

Sacks Brand Type Additives Weight Volume
(3} 8090 HOWCO Lite 3% CaCl 13.56 280
(4) 100 Comm. A 3% CaCl 15.6 21




Cementing Procedure {arcund shoe) (cross out where necessary)

Circuiated 90 minutes, pumped in 15 (eu. ft.}, (barrels)

prewash, used bottom piug (yes, no}, mixed cement (1) above . 31
minutes, cement (2) above 5 minutes, top plug {yes, no) displaced with
404 _ _ {cu. ft.), (barrels) in 79 minutes at rate of 4 BPM, CFM,
{Bumped plugl (Did not bump plug). Final Pressure 1.000 ) Recw’procate‘c-j
pipe feet while (mixing) and {displacing] cement. Displacing time 79
minutes. Had . circulation {full, partial,
none, etc.). Compieted job at 11:38 am., p.m.

Cementing Procedure (through DV at 3634 feet) {cross out where necessary)

QOpened DV at 12:21 —__am., p.m. circulated | i minutes, pumped in
15 {cu. ft.), (barrelsi . 3 prewash, mixed cement (3) above
32 minutes, gement (4] above . 3 _ minutes, dropped closing piug, dis-

placed with 271 {cu. ft.}, (barrels! in 96 minutes at rate of 5
BPM, CFM. (Bumped plug) {Did not burmo plug). Finat Pressure %,_0@,
Displacing time __ 56 minutes. Had circulation

{(full, partial, none, etc.)

Remarks (Third Stage Job, etc.)

Marvin Wood

Foreman



Lease

CASING OR LINER CEMENT JOB

Size Casing 7"

PPG Well 1012 _ Date 1-5-85
Setting Depth 7580 Top ({liner hanger} —_
Hole Size 8% " Mud Gradient Viscosity

Casing Equipment

Auto fill shoe, auto fill fioat located 41 feet
above shoe, DV collars located at feet
and _ feet.
8 centralizers located middle lst 8 joints
scratchers located

Liner hanger and pack off (describe)
Miscellaneous {baskets, etc.)
Cement (around shoe)

No. Shurry Slurry

Sacks Brand Type Additives Weight Volume
ap 950 50/50 A Salt Saturated 14.7 231
(2) 175 HOWCO H 5% KC1, 1% Halad 322 16.4 33
Cement through DV Collar at _____ feet

No. Slurry Shurry

Sacks Brand Type Additives Weight Volume




Cementing Procedure {around shoe) {cross out where necessary)

30 20

Circulated minutes, pumped in

prewash, used bottom plug (yes, no}, mixed cement (1) above

(cu. ft.), (barrels)

37

minutes, cement {2} above / minutes, top plug (yes. no) displaced with

297 feu. ft.), [barrels) in 23 minutes at rate of 3 BPM, CFM.
(Bumped plug) (Did not bump plug). Final Pressure 2600 . Reciprocated
pipe feet while (mixing) and (displacing} cement. Displacing time 53
minutes.  Had circulaticn {full, partal,
none, etc.). Completed job at 03:24 a.m., p.m.

Cementing Procedure (through DV at

Opened DV at a.m., p.m., circulated

feet] (cross out where necessary)

minutes, pumped in

{cu. ft.), (barrels) ___ .

prewash, mixed cement (3] above

minutes, cement (4) above

minutes, dropped closing plug, dis-

minutes at rate of

ptaced with {cu. ft.1, {barrels} in
BPM, CFM. (Bumped plug)

Displacing time . minutes, Had

(Did not oump plug).

Final Pressure

circulation

{full, partial, none, etc.)

Remarks {Third Stage Job, etc.)

Circulate 50 barrels cement to surface

Marvin Wood

Foreman
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- STATE OF MICHIGAN ¢ Pt OR PRINT
REQUEST FOR TRANSFER OF A F#ERMIT PERMIT NO WELL TYPE
SUBMIT 4 COPEES TO;  Department of Natural Resources Mﬂmw;m
Geological Survay . Division FIELD NAME
Box 30028
Lansing, Michigan 48809 WELL NAME AND NUNBER

%iling far change of pwnership of well is raquired in accordance with CAct

34, P.A 1930 @ { 3SR A 1969, ms amanded, and Administrative  Febaiium 1012 (formerly Thomas-—3e6-—

VWELL LOCATION
uies prormuigated thereundar.

SE\4 NW 14 NW ASCHoN o T YN R o

1 ISP COUNTY
TRANSFER OF A PERMIT FROM: | Bersey Dsceola
NaMEE) OF SELLING OWNER(S)

PPG Industries, Inc.

ADDRESS Wmnur antt Stramt — Cay ar Tows — Stam - 2in Code — Telennone

One PPG Place Pitteburgh, PA 15272 (412) 434-2841

Al apsfanng nghia &e discharged by

Ownerla) Representstivals) Signodureist Crataim

PPG Industries, Inc. R.J. Samelson

ELIGIBILITY FOR PERMITS IS CONDITIONED UFON COMPLIANCE WITH THE STATUTES, RULES AND ORDERS OF THE DEPARTMENT OF
NATURAL RESOURCES. PERMITS WILL NOT BE GRANTED TC PERSCONS NOT IN COMPLIANCE.

NON-SUBMISSION AND/OR FALSIFICATION DF THIS INFORMATION MAY RESULT IN FINES AND/OR IMPRISONMENT.
TRANSFER OF A FERMIT TO:

NAMES] OF ACOUIRING OWNER(S)
¥alium Industries, Ltd.

ADDRESS Numbor and Strgat o Ciy or Town =« Site « Z4, Code <~ Telaphods

11126 South 140th Avenue Hergeay, MI 49639 {616) BI2-3206

{(Wa} {1y nava acquired tha wall under this permit and assuma full responsibiity for the drilling, eperstion, and abandonmant It confermity with tha
law, ragulations and orders.

SURETY BOND: [} SINGLE WELL "] ATTACHED BONDING CO.
[ BLANKET ] ON FiLE BOND NUMBER

All operating nghts and responsibilities are sssumed by
Qwner|s) Representativals) : Signaturels) Datels)

Q-17-8%

FOR DEPARTMENT OF NATURAL RESOURCES USE DNLY

DISTRIBUTION BY DNA

O Lansing
XAcquiring Qwner
O Selling Owner

OFisla

PR 7200 7



STATE CF MICHIQAN
DEPARTMENT OF NATURAL RESDURCES
GEOLOGICAL SURVEY DIVISIO)

P.C. BDX J00ZE LANSING, lGAH L8903

RECORD OF WELL DRILLING OR DEESPENING

USE APPACPRIATE BLOCKS, FOR ITEMS NOT LISTED SUBMIT ATTACHMENTS.

HEnUIHED gy AUTHORITY OF

L._ ACT 51. P.A. 1939, AS AMENDED, H ACT J15, P.A. 19583, AS AMENDED.
iSubam 2 LoD weth 30 goyy {Subert 2 comgs wiran 60 QEvS
ol comtenan.) of Cmdencn )

NON-SUBMISSION ANO/OR FALSIFICATIDN THIS } AN ULT iN

N S p) M CATIDN DF S INFORMATION May RES

JuL 20 rep-

PERMIT NOJ/DREEPENING PERMIT MO,

366—904-787

TYPE OF WELL (ziver COMTENENON

s OI.UTI DN MINING

FIELD/FACIITY NARME

/HERSEY POTASEH FACILITY

WELL NAME L NUMBER

KCL - 1041

SURFACE LOCATION
SW wot NWy of NW w Secwon 26 1 L7N g 9W

NAME AND ADDRESS OF OWNER

RATIUM CHEMICALS
P. 0. BOX 333; 11461 S.
EERSEY, MI 49639

135+h Ave.

TOWNSHIP

HERSEY

COUNTY

OSCZOLa

FOOTAGES:  NORTH/SOUTH EAST/WEST
1019 m trem N Line ano 650 trom W Line of % Se

NAME AND ADDAESS OF DRILLING CONTRACTOR

BIGARD DRILLING CO./ RIG 14

SUBSURFACE LCUATION (it amecoonasy ormsd)

NE w o SE % of NW % Seeton 28 TlTNH 1

1315 N. MISSION ROAD TOANSHIP COUNTY

MT. PLEASANT, MT 48804-0509% HERSEY OSCEOLA
DATE ORILLING BEGAN DATE DARL COMFAETED | DATE WELL COMPLETER FOOTAGES:  NORTH/SOUTH EAST/WEST :

4/18/90 5/21/90 5/23/90 1400 trom N pe anPl77m rom W Line of % Se
TOTAL DEPTM OF WELL FORMATION AT T.C. PROD. FORMATIOMS) FEET ORILLED — CABLE TOGLS FEET DANLED — AOTARY TOOLS
Oi%bsp  “F951| A~1 Evapori NA - FroM ——= Yo w~e— |From Sprfacelo 7951

DATE OF FIRST INJECTION | INJECTED FORMATION SOLUTION FORMATION

MATIDNS

e A-l Bvaporits A-] Evaporit€(B.1l62.9t |AF 146l.ot| AT #|Gra.+l45.
CASING. CASING LINERS AND CEMENTING. DPFERATING STRINGS PERFORATIONS
SIZE WHERE SET I cEMENT FT. PULLED NUMBER | opew
1B~=/B8 " 380 ] ched T || DATE HOLES INTERVAL PERFDRATED YES | NC
L3-=-3/8" 920 T NA P
[9=5/8" 35260 , I
~7 ~ 7898 " | |
| f I
GROSS PAY INTERVALS. _ ALl OTHEH QIL AND QAS SHOWS QOBSERVED QR LOGGED
FORMATION 'JOiL OR GAS| FROM TO on WHERE CRSERVED (X
FORMATICN OR GAS DEFTH = —T T;T'
NA e | oo | e | Lem | 32 | O
A—2 C3XD Gas Tl | A |
TL00 ] | |
| | | units} | L
STIMULATION 8Y ACID OR FRACTURING WATER FILL Up (FLL) OR LOST CIRCULATION (LG (X)
DATE | INTEAVAL TREATED | MATERIALS AND AMOUNT USED FORMATION |Fu.lLc! OFPTH AMOUNT
NA i Dundee | X1 4l00=i® Lo=220250/
i ! r 4200
' ! I I |aoprox)
1 i [ o ELUMD oSS W LEL DRI DID W LOTE
[ [ | CARELLATIGA) , ||
MECHANICAL LOGS. LIST EACH TYPE RUN DEPTH CORRECTION DEVIATION SURVEY PLUGGED BACX
! SRAND [t | LOG TYPES | Loagen mrERvaLs || OEFTH | comrecTion il run AT | oEgRess |l ves |no | osem
Serumnerast [ X! TLDT/CNL/GR 100-7948 - [ It
Burrweil b {(Directional |Burvey Attached)
}

f%lliburtcan; GR/CAT/B.H.V. 914-5253
g ! [

PRODUCTION TEST DATA

COND. Ebus/day

IDIL —~ Bpis/cay ;GFIAVITY — *APR]
NA

N& NA NA

GAS — MCFjaay

WATER — 8bis/gay
NA

B.H.P. AND DEFTH
NA

M5 — Geans 100 ey, . |

NA

{ AM RESPONSIELE FDR THIS REFCAT. THE INFORMATION IS COMPLETE AND CORRECT.

rNAME AND TTTLE (PRINTY

iDATE
muller,

7/21p /00 Dy ~e 7

1SIGNATUF{E

(’ %//

yATI~E., TISS/ST T e TTT TomLATIMY oo ~mm

SARAET T L

Bt R .



KCI, = 1041 Casing and Cementing

18-5/8%", 87#, K=55 set at 390 ft.; cemented with 250 sxs.
Lite w/ 3% CacCl and 50 sxs. class A with 3% CaCl; returns to
surface. .

13-3/8%, 61#, J-55 set at 920 ft.; cemented with 550 sxs.
Lite w/ 3% Cacl and 200 sxs. class A with 3% caCl; returns
to surface.

9-5/8%, 40%#, N-80 set @ 5260 ft.; cemented with 1900 sxs.
Halco Light, 2% CacCl, 300 sxs. class A with 2% CacCl;
cemented in 2 stages w/ returns to surface.

7%, 25 jts., 29%, MN-80, and 160 jts., 26#, L-80 set @7898;
cemented with 960 sxs. 50/50 POZ, 2% salt sat. gel, 150 sxs.
clagss A, 5% KCl; 1% Halad 322 plus 5#/bbl. Halco gel;
returns to surface.
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s AT HRTZANATIONALL DRILLING SUPERVISION
AR AL JSFMNIEN

SFWNELP "FERATOR

DAILY DRILLING REPQRT

R R e L I VN
REH PHROME (9160 §a1-BaB2
FAR: (B\4G) Bal.A82e

DATE: 4-23-90

A\ Y

OFEICE USE QNLY

weLL name: £ 0L rod | RIG: 4&4,:5- # 4
420’ An0 STATUS: Ua@a YT
Depin (YY)
oave___L Shole. 3% ... 920
Report Day Na. Fomaton Blze & Dopth L8 G
| Tun T hattame "CASING SUMMARY"
_M (lu..: px 17\ 5%

: Cb(.g 3 M M d JSY ("»Cu ‘f'br&_LLA_
$197 Dide 425 41" st B 92p
g ) prt A u] $50 sk L]
gl (iopa ) o 37, el L_lf)o 5K
g ! Lk : Y NIIR
e[ 7 32 bl tat s fuia
T 5h Fue 3% paq 5 £zt B 03 Nl du da.m.

y  w.Db.C. v 4o 23-5h Moot dd

*DRILLING ASSEMBLY" "
Mo “TERL NG ¥, Bt NS Eor w
¢ NO. Jee. Lfr, 5
A 4 | Footage Lft, 2(¢ ¢4~
BIY RUNS: ser #1914 % ) WD PRSP ADDITIONS WELL COST
Run Number 2 Degh O 25 B, DALY AL H3.00
So-Make 1Y, Sue. W g o PW. Gel 1. MUD
Tyoe 93¢ Vs el Sk G, 2. BITS
Mozziag 1A &G’Q—O I;'-C’ = »‘7 Stareh 3
Dapth O :?3-0 A 1.{.;;',{ Haan 4,
Foolage ‘55,9' Gt 3»‘;/;4 HyO Scav. 5,
Hours 9 W a P LEM 5.
Woim | 2] ¢ Ln - L :
B Wi 0 000 Pn 1305 Boras 8.
ReM 30 G ahn Foc 5.
PET=~GPM~AV f l Cakiem 3 2 Polymer 10.
Nirstoe Lime TOTAL WELL: !Dﬂ_,ﬁ_&_l_ﬂcq
EQEM TOPS.: MD TVD (=)




Cigr WrTNUGIGSEMNTEN

S vV NE RO E R AT O B

DAILY DRILLING REPORT

..._AAA/QA&AA& Lo L

Fivki I1210) b aSe

DATE! kg;//.gi/?i

o

WELL MAME; UG
_,ﬂ.e_a__ STATUS: L 2zt b D\ Hoatl.
Fm (=13 >
oavs_ 224 Lilpckd Mima)  F5/8 o _ZReo
Rencrt Oay Mo Forrasan $ixe & epth Lasl Cap
CASING SUMMARY"

HOURLY BREAXDOWN

y ‘ae
LA L LT T A [ -'6 A

 NEa

3 No. Jes. Lit. &

z footage Lft, 220, <27
BIT RUNS: Ser #( } { ) MUD PROP ADDITIONS WELL COST

Run Numoer L) Goptd Ber. DAILY / 3"’,{ e/ O
Suze-Make LY ;{fl A2, W F.W. Cel 1, MUD

Tyoe M G Vs, Sk Ost. 2. BITS

Hottke VAT /@ A / ] PV Swrch 3

Deptn Oud P Niteato 4

Fesibie . Gak. MO Sexv, %

oS D W LCM £

Fﬁgm ) Bolke Sod Ash 7

Bt Wi Ph Boneg &,

RPN eL noc -

PST-CPM=AY U [ ] [ewoum Poiymer 0.

Wirstes Lime Totawe: 506, 52%
EQAKTORS » MO TV =} S EECE USE ONLY




—— e s JATTERMNATIOMAL DRk~ @ RAYIG] O BV PTG m"” PS 1 TEIE

¢r CRARLIC JDHMBEGN & RO RERATEN RED, PHOMNE (B10) 8406463
i FAR) (916) 361,463

Nl V)

DAILY DRILLING REPORT ™A™

e Nae: __&m{,i & joscy e Bresra ol Hrel
Lo STATUS: B Al I.A_E.-ff,_;f o 2
Ot ramm f
oS XTI At Sal A /2
REpon

‘CASING SUMMART"

IROURLY BREAXDOWN

*DRILLING ASSEMBLY"
) “ome =) ) R Ko d Ew W
3 NO. Jes, Lft. 29
2 Footage Lft. /7249 °
BIY AUNS: St 8 3 { } LD RROP ADDITIONS YWELL COST
- Cacin Ber DAILY A A2 "X
Sare-hiahg WA Fw.ca 1. MUD
Type ' Vi Sat Gel 2. BITS
otsies 199 B Starch . 3,
Dertn Ot P Mitrate 4,
Fostige et 0 Scev. &,
() W e &,
f';z‘::. l Satan Eode Ash 7.
Ba WL ‘ : o5 Bonss 8
BAK & A.CC g,
pgl-cpMeav! || P ] esersn Polymer 10,
: _— Lime TOTRWEL: ol G g

OFFIGE USE GHLY




e ¥ E |
¢ ¥ £ ™ FORM # 7520-9
Attachment L.1.A. LITHOLOGY AND STRATIGRAPHY Kalium 1041
(Drill depths referenced to Schlumberger LDT/CNL/GR log; GL ELEV. 1145.9
Log measured from KB, 17.0 feet above ground level) KB ELEV. 1162.9
True | True
Drill | Vert. | Thick

Rock Unit Age Depth| Depth| -ness| Lithology
Glacial Drift Pleistocene 0 0 640 | Sand, gravel, clay
Red Beds Jurassic 640 640 90 | Shale, siitstone, gyp.
Grand River Pennsylvanian 730 730 177 | Sandstone, shale
Saginaw Pennsylvanian 907 907 265 | Shale, sandstone
Bayport Mississippian 1172 | 1172 67 | Limestons, sandstone
Michigan Mississippian 1239 | 1239 145 | Shale, sandstone
Triple Gyp. Mississippian 1384 1 1384 70 | Anhydrite, shale
Brown Lime Mississippian 1454 | 1454 117 | Dolomite, shale
Stray Sand Mississippian 1572 | 1571 141 | Sandstone
Marshall Mississippian 1716 | 1712 127 | Sandstone, shale
Coldwater Mississippian 1847 | 1839 739 | Shale
Sunbury Miss/Dev. 2628 | 2578 93 | Shale
Ellsworth Devonian 2727 | 2671 410 | Shale
Antrim Devonian 3155 | 3081 170 | Shale
Traverse Fm. Devonian 3331 | 3251 45 | Shale, limestone
Traverse L.m. Devonian 3378 | 3296 528 | Limestone
Beil Shale Devonian 3935 | 3824 56 | Shale
Dundee Devonian 3993 | 3880 70 | Limestone, dolomite
Reed City Anhyd. Devonian 4066 | 3950 7 | Anhydrite
Reed City Dol. Devonian 4074 | 3957 159 | Dolomite
Det. Rv. Anhyd. Devonian 4240 | 4116 69 | Anhydrite
Det. Rv. Salt Devonian 4312 | 4185 404 1 Salt, dolomite
Sour Zone Devonian 4732 | 4589 130 | Dolomite
Massive Anhyd. Devonian 4867 | 4719 307 | Anhydrite
Ambherstberg Devonian 5186 | 5026 113 | Limestone
Sylvania Devonian 5304 | 5139 112 | Sandstons, limestone
Bois Blanc Devonian 5421 | 5251 164 | lLimestone, dolomite
Bass islands Silurian 5593 | 5415 292 | Dolomite
Salina G Silurian 5900 | 5707 9 | Dolomite, shale
F Unit Silurian 5909 | 5716 43 | Dolomite
F Salt Silurian 5954 | 5759 561 | Salt, shale, dolomite
E Unit Silurian 6534 | 6320 120 ;| Shale, dolomite
D Salt Silurian 6656 | 6440 40 | Salt
C Shale Silurian 6697 | 6480 92 | Shale, dolomite
B Salt Silurian 6790 | €572 377 | Salt, dolomite

PAGE ONE
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¢ Ol WELL
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~O-DRY WOLE. TO BE. COMVERTED To DIPosAL WELL
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FIGURE.S A- | ARTEA OF REVIEW
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3. Original bottom hole pressure

4. Static water level of drinking water aquifer

5. Porosity

6. Specific gravity of fluid in injection zone

Checklist items a.1, &A.2, A.3, A.5 and A.6 pertain to
characteristics of the waste brine disposal zone. Solution
mining of potash dissolves a cavity in a soluble but impermeable
zone as discussed in Attachment N. No disposal 1is to be

conducted in the solution mining wells covered by this UIC permit
application.

Item A.4 is the static water 1level of the drinking water
aquifer. A static water level of 58 feet below surface was
reported in the 180-foot deep water supply well drilled into the
glacial drift near the Thomas 2-26 well which is intended to be
utilized for test facility potash solution mining.




Reference:

ATTACHMENT B

MAPS OF WELLS/AREA OF REVIEW

SOLUTION MINING PERMIT APPLICATION

U. 8. POTASH SOLUTION MINING TEST FACILITY
Osceola County, Michigan, Volume I, Attachments A-
D, for PPG Industries, Inc., Pittsburgh,
Pennsylvania, by Fenix & Scisson, Inc., Tulsa,
Oklahoma, Job#435, January, 1985

Permit No. MIA=-133-3G-0001

EPA_Checklist ITtems:

B.

B.

B.

B.

B.

Producing wells

Abandoned wells and dry holes

Water wells

Road, residences, lakes, mines, quarries
Faults

Public water systems and other pertinent information,
all from public records

The attached Figures B-1, B-2 and B-3 show the additional

solution mining and potable water wells that have been drilled
within the proposed new permit area. All other checklist items
within the permit area remain unchanged from the January, 1985
application.
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ATTACHMENT C

CORRECTIVE ACTION PLAN AND WELL DATA

Reference: SOLUTION MINING PERMIT APPLICATION
U. 8. POTASH SOLUTION MINING TEST FACILITY,
Osceola County, Michigan, Volume I, Attachments A-
D, For PPG 1Industries, Inc., Pittsburgh,
Pennsylvania, by Fenix & Scisson, Tulsa,
Oklahoma, Job #435, January, 1985
Permit No. MIA-133-3G-0001

EPA Checklist Ttems:

C. 1. Corrective action plan for unplugged wells which
penetrate injection zone.

Well records for all known wells drilled into bedrock within
the large area of review outlined on Figure A-1 have been
examined in detail. No improperly sealed, completed or abondoned
wells which might +transmit solution mining fluids into
underground sources of drinking water were found. Therefore, no
specific corrective actions appear to be necessary at this time.

In the unlikely event that some unforseen well failure which
might Jjeopardize the underground sources of drinking water were
to occur during test facility solution mining operations, the
following corrective action procedure would be followed:

1) Immediately halt solution mining activity in the area.

2) Notify the appropriate EPA and Michigan Department of
Natural Resources personnel of the discovery of the
well failure problem. (Telephone notification to occur
within 24 hours of discovery of the problem, and
written confirmation to be transmitted by letter within
five days.)

3) Conduct an investigation of the well failure problem
and develop a plan of corrective action to eliminate
the problem.

4) Perform the necessary remedial work.

C. 2. Tabulation of all wells penetrating zone with:
a. well construction data

b. operator

c. cementing data
10




d. distance

e. date drilled

f. depth

g. plugging records

Table C-1 presents a tabulation of new bedrock wells drilled
within the proposed permit area since the January, 1985 UIC
application. Individual well completion reports are also
attached.

C. 3. Overall effect on the hydraulic gradient in potentially
affected USDW's:

a. Corresponding changes in potentiometric surfaces
and flow directions

b. Monitoring system designed to detect (a).

The injection of water for solution mining of potash in the
A-1 Evaporite will occur at a level several thousand feet below
the glacial drift fresh water zone, so this injection per se’
will have no effect on the potentiometric surface of the ground
water.

The potentiometric surface of the fresh gound water will be
affected by pumping water from shallow wells to supply leaching
water for the solution mining. A hydrogeclogic investigation was
conducted to predict the impact that large commercial scale
solution mining would have on the local ground water resources.
This investigation projects, and subsequent operating data
confirm, that no significant aquifer drawdown occurs. The
results of this study were presented as Appendix VI to the
Applicants Environmental Report, U. S. Potash Project, PPG
Industries, Inc., Pittsburgh, Pennsylvania, July 1984. A copy
was attached to the 1985 UIC Application.

11
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STATE OF MICHIGAN " i YPE OR PRINT

REQUEST FOR TRANSFER OF , ERMIT PERMIT NG WELL TVEE
SUBMIT 4 COPIES TQ:  Department of Natural Resources 041~841-367 Mineralsg Exploratigr
. Geologleal Survey Diviaion FIELD NAME
Box 30028
Lensing, Michigan 48909 wFtl NAME AND NUMBER

tling for change of ownarship af well le required in accordance with [JAct .
51, P.A, 1938 and¥lict AIBP A, 1969, 26 amended, and Admmnisranve |Aeill 1011 (formerly Thomas 2=24)
fulas promulgated tharaunder,

SE 1« NW 44 NW vastcron 26 117N r 9W

[OWNEMIE COUNTY
TRANGFER OF A PERMIT FROM: Hergey Oscecla
NAMES) OF SELLING DWMNER(E}
+ INC.
ADDRESS Number ang Strest -— Oy or Town = Sm — Zip Code - Teiapbane
One FPG Place Pittsburgh, PA 15272 (412) 434-2841

All opereung nghits ste dischargud by, _

Qwnerls) Rupresanidovsiai d Qaralal

FPPG Industries, Inc., R.J. Samelson

ELIGIBILITY FOR PERMITS IS CONDITIONED UPON COMPLIANCE WITK THE STATUTES, RULES AND ORDERS OF THE DEPARTMENT OF
NATURAL RESOURCES. PERMITS WiLL NOT BE GRANTED TO PERSONS NOT N COMPLIANCE.

NON-SUBMISSION AND/OR FALSIFICATION OF THIS INFORMATION MAY RESULT IN FINES AND/OR IMPRISONMENT.
TRANSFER OF A PERMIT TC:

NAMELS) OF ACQUIRING OWNER(S)
Kalium Chemicals, Ltd.
ADDREEES Numbm and Stool ~ Ciny e Town —- Swte - $o Code - Telephonn

11126 South 140th Avenue, Hersey, MI = 4963% (616) B32-3206

{we) {1} bave acquired the well undar this parmit and essume full responsibllity for the drilling, operation, and abandanmant in gonformity with the
law, regulations aRg orders,

SURETY BOND: T SINGLE wetl ] ATTACHED BONDING CO.

[ BLANKET (] ON FILE BOND NUMBER
Alt aparating nghts and rasponsibilites are assurned by
Ownaris) Repragentativals) Signature(s) Date{s)
Kalium Chemicals, Donald D. Metzger ) C?-{‘?-&’f

FOR DEPARTMENT OF NATURAL RESQURCES USE ONLY

DISTRIBUTION BY DAR

[} Lansing
YAcquiring OQwner
£ Saliing Owner
{Fiald

APPROVED

PR 72007 -
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STATE OF MICHIGAN ) ‘ YBE OR PRINT
REQUEST FOR TRANSFER OF A PERMIT PERMIT NO WELL TYPE
SUBMIT 4 COPES TO:; Department of Natural Resaurces | _348-845-767 . | Soluntion Mindpg .. o ..
Geologicat Survey Oivision FIELD NAME .
Bax 30028
Lansing, Michigan 48808 WELL NAME AND NOMBER

Filing for change of ownership of wall is raquired in accardance with ClAct Kalium 101l ({(former ly (Thomas 2-26)
61, P.A 1939 and §JAct 3I5P A 1969, as amandad, and Administrative  Fasreamomses

Rules promuigatad thereunder. SE 1.4 e NW  ia setnen 26 r 17N & %W
1 UVWNEHN COUNTY
“TRANGFER OF A FERMIT FROM: Hersey Osceola
NAMEIS) OF SELLING OWNERIS)
| Ing
ADDEEFSS Number &nd Sirast —— ity or Tawn =— Slate — Zip Codn — Teiapliona
One PPG Place, Pittsburgh, PA 15272 (412) 434-2841
Al opergting nos atp digcherged by,
Ownrerisi Raprosanizlvolsl Signiur s | Daraie

PPG Industyies, Inc, R.S. Samelson

|

ELIGIBIITY FOR PERMITS IS CONDITIONED UPON COMPLIANCE WITH THE STATUTES. RULES AND ORDERS OF THE DEPARTMENT OF
NATURAL RESOURGES. PERMITS WILL NOT BE GRANTED TO PERSONS NOT 1N COMPLIANCE

NON-SUBMISSION AND/OR FALSIFICATION OF THIS INFORMATION MAY RESULT IN FINES ANO/OR IMPRISONMENT.

TRANSFER QF A PERMIT TQ:

NAME(S! OF ACOUIRING QWNER(S)

Kalium Chemicals, Ltd.

AODRESE Numbpr and Strout -- Oy or Town we Sigte ~ 2w Code -« Telaphonn

11126 South 140th Avenue Hersey, MI 49639 (616) 832-3208

(We) 4} have acquired the weli under thig parmit and assume full responsibility for the driling, operation, and abandonment (n confarmity with tha
law, reguiatinns and ordars,

SURETY BOND: ] $INGLE WELL [ ATTACHED BONDING CO.
T BLANKET ] oN FILE SOND NUMBER

AlL operating tights and responsipifitias are assurned by
DOwnar{s) Representativels) Signature(s) {etelz)

Kalium Chemicals, Donald D. Metzges @M@% 2 ~(7 59

FOR DEPARTMENT OF NATURAL RESOURCES USE ONLY

DISTRIBUTION BY DNR

JLansing
AAcquiring Owner
. e [ Selling Qwner
l APPROVED : - Sigrpture - L~ (3 ﬁ DFIQM

o 7Ty W



















CASING OR LINER CEMENT JOB

Lease PG Well 1011 Date 10-16-84
Size Casing £3 3/8" Setting Depth 908 Top (liner hanger) —
; 17% o . S
Haole Size Mud Gradient Viscosity
Casing Equipment
Guide shoe,  manual f£ill float located 40 fept
above shoe, DV collars located at feet
and feet.
centraiizers located
scratchers iocated
Liner hanger and pack off {describe}
Miscellaneous (baskets, etc.)
Cement {arcund shoe)
No. Slurry Slurry
Sacks Brand Type Additives Weight Volume
() 550 HOWCO Lite 3% CaCl 12.4 192
2 200 HOWCO Al 3% CaCl 15.6 42
Cement through DV Collar at _______ feet
No. Slurry Slurry
Sacks Brand Type Additives Weight Volume

i4)




Cementing Procedure (around shoe)

{cross out where necessary)

Circulated 30 minutes, pumped in 10 (cu. ft.), (barrels)
prewash, used bottom piug (yes, no}, mixed cement (1) above 31
minutes, cement {2) above 10 minutes, top plug (yes, no} displaced with
136 {cu. ft.), (harrels) in __35 minutes at rate of 4 BPM, CFM.

(Bumped plugli (Did not bump plugl.

Final Pressure 500 . Reciprocated

circufation {fuil, partial,

pipe feet while (mixing} and (dispiacing) cement. Displacing time
minutes. Had
none, etc.). Completed job at a.m., p.m.

Cementing Procedure (through DV at

Opened DV at

{cu. ft.), {barrels)

feet) {cross out where necessary)

a.m., p.m., circulated minutes, pumped in

prewash, mixed cement {3} above

minutes, cement (4] above _ minutes, dropped ciosing plug, dis-
placed with {eu. ft.), (barreis) in minutes at rate of
BPM, CFM. (Bumped plug) (Did net bump plug). Final Pressure ——
Displacing time _ minutes, Had circulation
(full, partial, none, etc.}
Remarks (Third Stage Job, ete.)

Had 40 barrels cement return to surface,

float held, plug down at 13:24, 1(0-16-84.

Marvin Wood

Foreman



CASING OR LINER CEMENT JOB

Date

11-1-84

Lease PPG Weil 1011
Size Casing 9 5/8" Setting Depth 2455
Hale Size 12% " Mud Gradient

Casing Equipment

Viscosity

Top {liner hanger)

Diff. fill shoe, diff. £fill float located 33 feet
above shoe, 1 DV collars located at 3660 feet
and . feet.
8 centraiizers located every other joint
scratchers located
Liner hanger and pack off (describe)
Misceilaneous (baskets, etc.)
Cement (around shoe)
No. Slurry Skurry

Sacks Brand Type Additives Weight Volume
(1) 600 HOWCO Lite 2% CaCl 12.4 210 bbls.
(2) 200 Comm. A 15.6 42 bbls.
Cement through DV Collar at 3660 feet

No. Sluiry Slurry

Sacks Brand Type Additives Weight Volume
(3p __ 800 _ _HOWCO _ Lite 2% CaCl 12.4 280 bbls.
14) 100 Comm. A 2% CaCl 15.6 21 bbls.




Cementing Procedure (around shoel (cross out where necessary)

Circulated 60 mirutes, pumped in 10 (cu. ft.), {barrels)
prewash, used bottom plug (yes, _nol, mixed cement (1) above 30
minutes, cement {2) above 6 minutes, top plug (yes no) displaced with
410 (cu. ft.), (barels] in 64 minutes at rate of 64 BEM. CFM.
{Bumped plug} (Did not bump plug). Final Pressure 1,000 . Reciprocated
pipe feet while (mixing} and (displacing) cement. Disptacing time 64

minutes.  Had _

circulation {full, partial,

none, etc.). Completed job at 17:23 a.m., p.m.

Cementing Procedure {through DV at _ 3660 feet) lcross out where necessary)

Cpened DV at _ 17:45 ____a.m., p.m., circulated 2 minutes, pumped in
10 feu. ft.), (barrels) — orewash, mixed cement (3) above
40 - minutes, cement {4} above ___. ) 6 _ minutes, dropped closing plug, dis-

placed with _ 277  _ _ {cu.ft.), (barrels) in __.. .39 minutes at rate of 6.3

BPM, CFM. (Bumped plug) iDid not bump plug).

Final Pressure ___. 15300

circuiation

Displacing time ___ 39  minutes. Had e

(full, partial, none, etc))

Remarks (Third Stage Job, etc.)

Good cement job.

Had 15 barrels return on lst stage and 10 barrels on Znd stage

Marvin Wood

Faoreman



TABLE C-2 (REVISED)

BEDROCK WELL STATISTICS
OIL AND GAS MINERAL
PERMIT WELL PERMIT

COUNTY |TOWNSHIP SECTION NUMBER NUMBER COMPANY OR OPERATOR

OSCEOLA |HERSEY T17N, RSW 25 30341 1. 0. MUTCH DOUG
OSCEOLA |HERSEY TI17N, ROW 26 28635 HARRY L. MUTCH HENR
OSCEOLA |HERSEY T17N, ROW 26 36600 1248-831-367 |KALIUM CHEMICALS, LTD. THOM
OSCEOLA |HERSEY TI17N, ROW 26 020-841-367 |PPG OIL AND GAS COMPANY THOM
OSCEOLA |HERSEY TI7N, RSW 26 021-841-367 |PPG OIL AND GAS COMPANY THOM
OSCEOLA |HERSEY TI7N, RSW 26 041-841-367 |KALIUM CHEMICALS, LTD. THOM
O°~<OLA |HERSEY TI7N, ROW 26 042-341-367 |KALIUM CHEMICALS, LTD. THOM
:».? JOLA {HERSEY T17N, RSW 26 36942 1217-831-367 |KALIUM CHEMICALS, LTD. WOOL
OSCEOLA |HERSEY TI17N, ROW 26 i 1253-831-367 |MARATHON OIL PAINE
OSCEOLA |HERSEY TI17N, RSW 26 37519 1254-831-367 {MARATHON OIL MILLI
OSCEOLA IHERSEY TI7N, ROW 34 005-841-367 |PPG OIL AND GAS COMPANY LUTZ
OSCEOLA [HERSEY TI7N, ROW 34 024-841-367 |PPG OIL AND GAS COMPANY LUTZ
OSCEOLA |HERSEY TI7N, RSW 34 025-841-367 |PPG OIL AND GAS COMPANY LUTZ
OSCEOLA |HERSEY T17N, RSW 34 027-841-367 {PPG OIL AND GAS COMPANY LUTZ
OSCEOLA [HERSEY TI7N, RSW 35 23786 HERSEY OIL AND GAS COMPANY DONA
OSCEOLA |HERSEY TI17N, ROW 35 23383 J. 0. MUTCH RAND
OSCEOLA |HERSEY TI7N, ROW 35 36186 1409-821-367 |MARATHON OIL PAINE
OSCEOLA [HERSEY TI7N, ROW 35 36355 1446-82-367 |WILLMET, INC. STATI
OSCEOLA |HERSEY TI7N, ROW 36 28498 HERSEY OIL AND GAS COMPANY DONA
OSCEOLA |HERSEY TI7N, ROW 36 28710 HARRY L. MUTCH THOM
OSCEOLA |HERSEY T17N, RSW 36 36033 1384-821-367 |MARATHON OIL GREIN
AN JLA |HERSEY TI7N, ROW 36 36925 1213-831-367 |MARATHON OIL BALDI
OSCEOLA {HERSEY T17N, ROW 35 38748 MARATHON OIL GREIN
OSCEOLA {HERSEY TI7N, ROW 26 048-841-367 |KALIUM CHEMICALS, LTD. KcCl 10
OSCEOLA {HERSEY TI7N, ROW 26 016-851-367 |KALIUM CHEMICALS, LTD. KCl1 10
OSCEOLA |HERSEY TI7N, R9W 26 010-851-367 |KALIUM CHEMICALS, LTD. KCl 10
OSCEOLA [HERSEY TI17N, ROW 26 366-904-767 |KALIUM CHEMICALS, LTD. KCI 10
OSCEOLA {HERSEY TI7N, ROW 26 006-851-367 |KALIUM CHEMICALS, LTD. KCl 20
OSCEOLA HERSEY TI7N, R9W 26 005-851-367 |KALIUM CHEMICALS, LTD. KC1 20

NOTE:

1. TOTAL DEPTH IS MEASURED DEPTH FROM RIG FLOOR. SOME WELLS ARE DIRECTIONALLY DRILLED, Ti
2. “ON HOLD" WELLS WERE CASED BUT HAVE NOT YET BEEN PREPARED FOR OPERATION.
3. TABLE C-1 WAS REVISED ON NOVEMBER 12/91 TO INCLUDE INFORMATION ON WELLS DRILLED PRIOR T



Note 1

This is an application for a Class III solution Mining Area
Permit. Within this area there are wells currently being
operated under an existing UIC permit, MIA-133-3G-0001, wells
that will be converted for solution mining operation and proposed
wells to be drilled in the future.

Note 2

Two existing wells within area to be converted for solution
mining operation by the end of 1992.

Up to three new wells to be drilled within area for solution
mining operation by the end of 1992.



SOLUTION MINING PERMIT APPLICATION

FOR

U. 5. POTASH PROJECT

OSCEOLA COUNTY, MICHIGAN

CLASS III AREA PERMIT

ATTACHMENTS A - U

FOR
KALTUM CHEMICALS, LTD.

HERSEY, MICHIGAN

October 18, 1991
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INTRODUCTION

PPG Industries, Inc. (PPG) discovered significant potash-
bearing deposits in an area spanning the border between Mecosta
and Osceola Counties in Michigan. The potash mineralization
occurs within the A-1 Evaporite of the Salina Group of formations
which lie 7500 to 7800 feet below surface.

PPG constructed and operated a solution mining test facility
in 1985 and 1986 to confirm the workability of solution mining
technigues and to demonstrate the feasibility of injecting
disposal brine into a suitable porous and permeable subsurface
rock formation. Potash minerals were not extracted from the
brine produced during the test facility operation. PPG operated
this facility under UIC Class I Disposal Well permits MI-133-1I-
0001, MI~133-1I-0002 and MI-133-1I-0003, and Class III Solution
Mining Well area permit MIA-133-3G~0001. Results from the test
facility were encouraging, however, a downturn in the Potash
industry forced PPG to terminate testwork in July 1986 and delay
expenditures on a commercial production facility.

In November, 1987 PPG sold all of its Potash interests,
including the Michigan project, to Sullivan and Proops (S & P) of
Chicago. The EPA operating permits were transferred to Kalium
Chemicals, Ltd. (Kalium), a-f%}ly owned subsidiary of S & P.

In 1989 Kalium constructed a small commercial production
facility to process the potash brines produced from the solution
mining wells. The location of this facility is shown in Figure
1. The facility remains 1in operation today and plans are
currently being formulated to expand mining beyond the borders of
the current UIC permit area.

This report is part of the application for a new UIC Class
III area permit to include an expanded mining area and to clarify
and modify certain aspects of the current permit. Instructions
for UIC Form 4, EPA’s Underground Injection Control Permit
Application, <c¢all for submittal of comprehensive project
supporting data in the form of a series of attachments designated
A through U. Most of the information presented in the original
permit application prepared by PPG is still valid and will not be
resubmitted with this application. References to information in
the original application have been made where appropriate.

The disposal wells permitted in 1985 continue to provide
adeguate brine disposal capacity, therefore no revisions to the
UIC Class I permits are being regquested at this time.
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ical Laboratories

ANALYTICAL REPORT

CLIENT: Kalium Chemical Co. L
PROJECT: N/A . DATE SAMPLED: 02/14/91
LAB REF. NO.: 10414 DATE RECEIVED: 02/15/91
SAMPLED BY: LRC DATE FINISHED: 03/06/91
DESCRIPTICN: Water Sample REPORT DATE: 03/06/91
ANALYST: CC, JC, JS, EB, TJ
LAB SAMPLE I.D.: 154% LIMIT OF
CLIENT SAMPLE I.D.: #1012 - RETURN FLUID DETECTION

BARIUM . . . .
CALCIUM . . - .

IRON . . « « »
MAGNESIUM . . .

SODIUM . . .

e ¢ A < I
e & e o o ¢ e s ¢ ¢ 1BBO . . . . . . . 0.01

e L 0.02
e s+ e e 6 s s e e « 246 . o . o . . . . 0.001

. e« + <« .« < 101,400 . . . . . . 0.002

ALKALINITY BICAREONATE

AS mg CaC0,/L

Gt e e e e e e e . 180 .. e e .. ., 10

ALRRLINITY CAREONATE

AS mg CaCO,;/L
CHLORIDE . . .

SULFATE . + -
TOTAYL SULFIDE .

CONDUCTIVITY @
umhos/ecm . .
pH @ 25 ¢C, B.U.

e 4 s s s o s+ + 2 + HD + o oo o o o . 10
e s e a8 . . . . . 220,000 . ... .. 1

e e o s+ e o s . . . 1BBD . .. .. .. 5
» ¢+ v % @ @+ & v &8 = 95 LR T T .1

25%
e+ « « + « . . . . 683,800 . .. ... 0.01
- - - - - - & L] L - 7'1 - .- - - - - - - Oll

TOTAT, DISSOLVED SOLIDS . . . . . - 338,000 . . . . . . 1
SPECIFIC GRAVITY, @ 4°¢ . . . . . . 1.214 . . . . . . . D.001

ION BRLANCE . .

e A1

ND = Non Detectable
Results are in mg/L; Unless otherwise stated.

A

Gerald T. Skar
Laboratory Director
nef




9 5693 WEST THIRD P.o, BOX €47, LUDINGTON, M IGRN 49431 {efg) B43-3372

Page 1 of 1
ANALYTICAL SBERVICES

PROJECT: PPG Industries DATE BANPLED: 3/14/86
ASI REF. NOG.: 61416 DATE RECERIVED: 3/18/88
SAMPLED BY: PPG Industries DATE FINIBHED: 4/01/86
DBESCRIPTIOK: Water Sample REPCRT DATE: 4/02/86

ARALYST: LBC, DRS, TBS, TDS, RJA

ASI SAMPLE I.D. 9000 8001

CLIENT SAMPLRE I.D. 86-03-14-01 86-03-14-02
Solution Mining Disposal ¥Well .

B L T T T N L S S T S S R R e T N S E T R T e e T N RN R R S T e

BICARBONATE, mg/L ....cc.cv0vese 116 covvecicenenen 92
CARBONATE, BE/L ..viovnnenanse S | R |
CALCIUM, BE/L ...vcvecvrnennases 301 Licnvenaseinen 218
BARIUM, wmg/L ...... D T P O |
CHLORIDE, mg/L .......ccvcuveene. 100,800 ........., 44,300
CORDUCTIVITY, umhog ......cvc0c0: 16,667 .....c... 87,719
TOTAL IRON, mg/L .....cc00uvvens 0.09 ..co.vvonens .60
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ATTACHMENT A
AREA OF REVIEW

The EPA’s Underground Injection Control regulations call for
comprehensive investigations of an "area of review". The area of
review for an area permit may be defined as a fixed width of not
less than one-fourth (1/4) mile for the circumscribing area.

The original brine disposal feasibility study for the
project included a detailed examination of a large study area
defined by connecting the arcs of two mile radii circles drawn
around the three permitted disposal wells. Kalium proposes to
define the new solution mining permit area to include the
following lands in Hersey Township, Osceola County, Michigan.

SE 1/4 of Section 22, T17N, R9W
S 1/2 of Section 23, T17N, R9W
E 1/2 of Section 27, T17N, RO9W
All of Section 26, T17N, R9W
NE 1/4 of Section 34, T17N, R9W
N 1/2 of Section 35, T17N, RI9W

W

Kalium’s current area permit consists of Jjust one 1/4 section,
specifically the NW 1/4 of Section 26, T17N, RIW.

The solution mining wells are directionally drilled from

central surface locations called clusters. The new permit area
will contain the currently permitted Cluster No. 1 wells plus
additional wells at a new Cluster No. 2 1location. Future

clusters will be developed radially from Clusters 1 and 2.

Figure A-~1 shows the proposed new solution mining permit
area, the current solution mining permit area, and the larger
study area. Figure A-1 also shows the 1/4 mile width
circumscribing the permit area of this application.

Within the larger study area a thorough search was conducted
to identify all wells which penetrate +the bedrock and to
determine the casing and plugging details and current status of
each. In addition, a survey of surface and underground fresh
water resources and water wells was performed by Keck Consulting
Services, Inc. of Williamston, Michigan for all of the study area
except for a small area on the north side of the Muskegon River.
This work was completed for the 1985 UIC permit and was updated
for this application.

EPA Checklist Items:
A. 1. Permeability of disposal zone

2. Net thickness of disposal zone
3




—  MUSKEGON™ ‘dR!V. —_— . ——

=0 .

1/4 MILE WIDTH —— PROPOSED SOLUTION
CIRCUMSCRIBING. MINING PERMIT AREA .
Y | PERMIT AREA . , .
I
, |
~y M ) % Z
L. ~)

CLUSTER#1 WELLS
THOMAS Z—-26-=1011
THOMAS 3—-26 =101

CURRENT SOLUTION |
MINING PERMIT AREA

105
B 1, _ 1 25
% an =26 pane 1426
LUSTER#2 WELLS 3731
%8%}: o mudr 1-25
| 28635 Mi548 30341 |
5 |
>
% PAINE 1=35{ |
LUTZ 1-34 T se o [SREL, 23
(nn_ 005~841-367 GREIN &
, 28888 2856 28498
. © | |
GREIN &4
l 38748
[
' ] =~ BALDIND 1-361
& 38b25 &
STATE HERSEY 2-35
36355
: 28710
I HE_R_SEY TOWNSHIP T17N RoW
© ‘ GRANT | TOWNSHIP T16N Rew
% & DRY HOLE « SOLUTION MINING WELLS
M) 5 GAS WELL e OlL WELL
= # ABANDONED GAS WELL o ABANDONED OIL WELL
‘gﬂé o MINERAL TEST WELL © CLASS 1 DISPOSAL WELLS
JOB No. | USP—0020
e T — _KALIUM CHEMICALS,LTD,
= CHECKED TITLE- AREA OF REVIEW
APPROVED
<l SCALE 1" = 2000 DRG. No.— FIGURE A—1 REV.A\




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318
	Page 319
	Page 320
	Page 321
	Page 322
	Page 323
	Page 324
	Page 325
	Page 326
	Page 327
	Page 328
	Page 329
	Page 330
	Page 331
	Page 332
	Page 333
	Page 334
	Page 335
	Page 336
	Page 337
	Page 338
	Page 339
	Page 340
	Page 341
	Page 342
	Page 343
	Page 344
	Page 345
	Page 346
	Page 347
	Page 348
	Page 349
	Page 350
	Page 351
	Page 352
	Page 353
	Page 354
	Page 355
	Page 356
	Page 357
	Page 358
	Page 359
	Page 360

